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QUESTION X. 


Effects of the world crisis and road 
competition on the railway position. Corresponding 
changes in railway commercial policy. 


REPORT 


(Four main-line railways of Great Britain — affiliated to the International Rail- 
way Union — and main-line railways of all other countries, not affiliated to the 


International Railway Union), 


by Mr. ASHTON DAVIES, O. B. E., 


Chief Commerciai Manager, London Midland and Scottish Railway Company. 


PARTIAL: 
Introduction. 


With a view to presenting a com- 
prehensive review of the effects of the 
world crisis, and of road competition, 
on the railway position in recent years, 
fifty-three main-line railways not affi- 
liated to the International Railway Union 
operating in different parts of the world, 


Railway Administration. 


Buenos Aires & Pacific Railway. 
Buenos Aires Great Southern Railway. 
Buenos Aires Western Railway. 
Central Argentine Railway. 

Ceylon Government Railway. 

State Railways. 


II--4 


as well as the four British Railway Com- 
panies were approached for information. 


I desire to express my indebtedness to 
the administrations named hereunder, 
for the valuable data they have kindly 
placed at my disposal : 


Country. 


Argentine. 


Ceylon. 
Egypt. 
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Compagnie franeaise des Chemins de fer de 


l’'Indochine et du Yunnan. 


Chemins de fer Coloniaux de P Afrique Occi- 


dentale Francaise. 
Great Western Railway. 
London & North Eastern Railway. 
London Midland & Scottish Railway. 
Southern Railway. 
Burma Railway. 
Indian State Railways: 
(a) Eastern Bengal Railway. 
(b) Great Indian Peninsula Railway. 
(c) North Western Railway. 
South Indian Railway Company. 
Great Southern Railways. 
Kenya & Uganda Railway. 


Port et Chemin de fer de Lourenco-Marqués. 


State Railways in the Netherlands Indies. 
South African Railways and Harbours. 


Delaware & Hudson Railroad Corporation. 


Reading Company. 
Central Railroad of New Jersey. 


It will be seen that I have been able 
to review the circumstances prevailing 
in Great Britain and Ireland, in North 
and South America, in countries situated 
in the north, south, east and west of 
Africa, as well as in India and other 
countries in the southern part of Asia. 

I venture to suggest that the collation 
of information from such widely sepa- 
rated and different quarters cannot fail 
to be of interest and, further, that the 
generalisations outlined in this report 
can be regarded as portraying the broad 
trend of events over a considerable part 
of the civilised world. 

As a prelude to the consideration of 
the subject now before us, we might turn 
our thoughts to previous reports which I 
have had the honour to present upon 
the effects of the World Crisis and road 
competition on the railway position. 


In concluding a report dated April 
1934 (1), various important facts which 
had emerged in the review were outlined, 


(1) See Bulletin of the Railway Oongress, 
June 1934, p. 525. 
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French Indo-China. 
French West Africa. 


Great Britain. 


India. 


Ireland. 

Kenya and Uganda. 
Mozambique. 

Netherlands Indies. 

Union of South Africa. 
United States of America. 


of which the following are germane to 
the present discussion : 

firstly, that in the case of each of the 
twelve countries brought within the 
scope of the review, the world crisis 
which began in 1929 had diminished rail- 
way revenues; 

secondly, that in all these countries, 
the situation had been made worse by 
road competition, and the necessity for 
co-ordination of road and rail transport 
had been recognised by legislative au- 
thorities generally; 

thirdly, that intensive efforts to effect 
economies had led to improved operating 
methods which might never have been 
introduced without the stimulus of finan- 
cial stringency; 


while 


fourthly, as a means of counteracting 
road competition, railway administra- 
lions had introduced additional facilities 
for passenger and freight traffic, with, 
in some instances, concurrent modifica- 
tions in rates and fares. 

A little over a year later (report dated 
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May 1935) (2), it was possible to indicate 
that in the countries which had previous- 
ly been commented upon, the critical pe- 
riod of the depression appeared to have 
passed, and there were signs that in some 
countries recovery was slowly taking 
place. At the same time there was evi- 
dence that the danger of allowing unres- 
tricted and uneconomic competition to 
exist against the railways was appreciat- 
ed and definite progress was being made, 
by legislation, towards the co-ordination 
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of transport resources and the elimina- 
tion of wasteful competition. 


My present report reviews the trend of 
rail traffics and development in road 
transport from 1929 to 1935, the action 
taken by legislative authorities in con- 
nection with road transport, and the 
changes in commercial policy adopted 
by railway administrations to meet the 
situation with which they have been 
confronted. 


PAR TIE 
Trend of railway traffics (1929-1935). 


Speaking in general terms the econo- 
mic crisis began to spread throughout 
the world in 1929/30 and, taking railway 
receipts as a unit of measurement, the 
shrinkage in trade continued in a sharp 
decline until 1932-33 and, whilst an up- 
ward tendency has since developed in 
practically all countries, the rate of im- 
provement has been less pronounced 
than that of the decline. 

In Table I particulars are given of the 
gross revenues of the different railway 
administrations previously named. These 
have, however, been submitted in the 
different currencies of the countries con- 
cerned, and for the purpose of simplifi- 
cation, a further Table (No. II) has been 
prepared in which all figures have been 
related to 1929, those for that year being 
expressed as 100. 

It will be seen from these tables that 
improvement occurred from 1934 to 
1935 in the case of sixteen administra- 
tions, the increases varying from 0.9 to 
13.9 per cent. On the other hand, nine 
administrations suffered a diminution of 
revenue, in three cases exceeding 5 per 
cent. 

In only two cases, viz., Lourenco-Mar- 
qués and South African Railways, did 


hrsiiti? ey i ae 
(2) See Bulletin of the Railway Congress, 
July 1935, p. 765. 


the 1935 gross revenues exceed the 1929 
figures. 

In the absence of comprehensive in- 
formation as to the industrial production 
in the different countries, and the effects 
of the fiscal policies of the Governments 
concerned upon internal and internatio- 
nal trade, it is difficult to say whether 
the railways have participated to the 
full extent in the volume of traffic avail- 
able for transport. ; 

It would, however, appear that where 
increases have occurred in railway traf- 
fics, the improvement has been contin- 
gent to some extent on increased produc- 
tion and the consequential greater pur- 
chasing capacity of the population. 

Other factors which in certain coun- 
tries have contributed towards recovery 
in railway revenue include : 


(a) Improved crops and/or their 
higher market value enabling growers to 
travel more and buy more goods which 
in turn are carried by rail; 

(b) Measures taken by the various 
railway administrations to counteract 
the effects of the world crisis and to 
combat road competition; 

(c) Legislation which has limited, or 
at least regulated, the activities of road 
competitors. 
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TABLE I. 
Gross receipts of reporting Railway Administrations. 
(000’s omitted). 


. Percentages 
Inc. (+) or 
Railway administration, Currency.| 1929 1933 1934 1935 |Dec. (—) 1935 
() compared | 
| with 1934. 
Buenos Aires & Pacific. S 8 857 DEOL 6 116 6 491 + 6.4 
Buenos Aires Gt. Southern £ 13 067 | 10 560 10 516 10 958 + 44.2 | 
Buenos Aires Western . § US 3 546 3 612 3 513 — 2.7 | 
Central Argentine. £ 13 610 9 749 10 386 10 020 — 3.5 
Ceylon Government Ry. Rupee ore 4) | ale) 7b 20 980 Me) 218) | == I) | 
Hzyptian State Rys. . . . LE T 039 4 707 5 046 5) 420 ee cs | 
Indo-China & Yunnan Rys. Piastre 4 776 oe 3 766 3 946 Se tod 
French West Africa Colonial 
IRYSi ene ee ie eS Franc 92 183 aan 65 T73 59 564 — 9.4 
Great Western . . ; g 36 184 | 28 424 29, 220)1) 29 780) oe ee 
London Midland & Scottish . £ 81 664 | 65 294 68 180 | 69 455 + 1.8 
Lond n & North Eastern . S 63 295 | 48 790 54 376 54 819 + 0.9 
Southern. ; ; £ 26 507 | 22 598 23 153 2eroLd + 41.6 
Burma Ry. 2). 3) ee] apes 49 T79 ee 366470), 8a 63a: nus 2am 
DeRlean Wen . 5 o o « ” 72 986 ae 55 814 54 400 — 2.5 
Gt. Indian Peninsula . . . ” 159 193 was 127 632 | 126 738 = OF 
North Western... . . ” 183 752 =e 152 633 | 158 383 + 3.8 
Ssomliln Ibaebiam 5 s 2 o a 6 ” 66 742 tn 53 713 55 136 + 2.7 
Gt. Southern Rys. (Ireland) . ¢ 4 250 | 3000 3 964 4198) ee Og 
Kenya & Weanda Ry ... - g 2 449 | 2 088 22071) 238) = 7.44) 
Lourenco-Marqués Ry . . . £ 573 ace 700 792 + 13.4 
Netherlands Indies State Rys. Florin 82 739 | 34 019 30 256 28 682 — 5.2 
South African Rys. & Harbours £ 27 583 | 20 620 24 997 | 28 463 -+- 13.9 
Delaware & Hudson. . . . Dollar 46 461 ee 23 913 23 499 = lot 
Reading Company . . » 97 197 S00 53 078 54 874 | — 3.2 
Central Railroad of New Jersey. » 58 137 ashe 29 022 29 523 + 41.7 
(*) Extracted from previous report dated May 1935 (Bulletin of the Railway Congress, 
July 1935). | 


and the Great Southern of Ireland, which 

show large percentage increases in gross 

receipts for 1935 compared with 1934. 
Where the rail receipts have continued 


It may be said that, broadly, the in- 
creases would have been greater had 
road competition been less severe. This 
view is supported by the fact that in the 


countries where road operators’ activi- 
lies have been most strictly regulated 
the rail receipts have increased to the 
greatest extent. Examples are the South 
African Railways, the Kenya & Uganda 


to decrease, this has almost invariably 
been due to the growth and intensifica- 
tion of road competition, supplemented 
in certain instances by other factors. 
For example, because of the low price 
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TABLE Il. 


Changes in gross receipts — 1929 and 1933/5. 


1935 1935 
Railway administration. compared compared 
with with 
1933. 1934. 1935. 1933. 1934. 
ee 
Boveanos INURE Cs IPAONT@ . og 5 = 66 69 73 + 7 + 4 
Buenos Aires Great Southern. . . 81 80 84 + 3 + 4 
Buenos Aires Western. . . . . 67 68 67 ee — 1 
Ceigall Avenir 5 « 5 « « 4 73 76 74 + 14 — 2 
Ceylon Government Ry , . . . 64 65 56 — 5 — 9 
Egyptian State Rys . . ¢ a 67 We 73 + 6 + 1 
Indo-China & Yunnan Rys ag 83 + 4 
French West African Rys oie U 65 66 — 6 
Cram WES, 4 6 s 5 6 « 79 84 82 + 3 + 4 
London Midland & Scottish. . . 80 83 85 + 5 + 2 
Lond n & North Hastern. . . . rit 81 82 + 5 + £4 
Southern. . Ys Sel a 85 87 89 + 4 + 2 
Burma Ry 6 74 716 2 
Eastern Bengal. . . 76 TS 1 
Great Indian Peninsula 80 80 Ber 
North Westen. ; 84 87 + 3 
South Indian ~~ Se BE ae 80 83 + 3 
Great Southern Rys (Ireland) . . Tl 93 99 + 22 + 6 
Kenya & Ugamia Ry . . . | .- 85 Oil 97 + 12 + 6 
Lourenco-Marqués Ry . : ase 122 138 + 16 
Netherlands Indies State RyS . . 44 37 30 — 6 — 2 
South African Rys & Harbours. . 15 on 103 + 28 + 12 
Delaware & Hudson of 50 — 1 
Reading Company aR ae ks 5d 53 — 2 
Central Railroad of New Jersey. 50 51 sey Al 


of jute, the Bengal Government intro- 
duced a Jute Restriction Scheme, which 
led to the jute crop of 1935 being only 


95 % of the 1934 total. 
Moreover, care is necessary in at- 


tempting to draw any conclusions as to 
volume of traffic from a comparison of 
receipts over a period of years, as in 
many cases railway rates and fares have 
been reduced appreciably in order to 
overcome diminished purchasing power 
or to combat road competition, and it 


may be that a substantial increase in 
traffic carried is represented by only a 
slight increase or in extreme cases by 
an actual decrease — in revenue com- 
pared with earlier years. 

Examination of the revenues of the 
various administrations reveals that ge- 
nerally where gross revenue has in- 
creased, the improvements have been in 


both passenger and goods traffic. For 
example, the sixteen administrations 
mentioned as having earned greater 
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gross revenue in 1935 than in 1934 can Administrations showing increases 
be classified as follows : in merchandise receipts only (4). 
Administrations showing increases in both North Western (India). 

passenger and merchandise receipts (10). South Indian. 

Buenos Aires & Pacific. Kenya & Uganda Railway. 

Buenos Aires Great Southern. Central Railroad of New Jersey. 


Egyptian State Railways. 


French Indo-China & Yunnan Rys Administrations showing increases 


Great Western (G. B.). im passenger receipts only (2). 

London Midland & Scottish (G. Jee London &z North Eastern (G. 13h) 

Burma Railway. Southern (G. B.). 

Great Southern Rys. (Ireland). 

Lourengo-Marqués Railway. In my previous reports I was able to 

South African Railways. pay tribute to the manner in which rail- 
TABLE TET, 


Net railway receipts or deficiency (*). 
(000’s omitted). 


Railway administration. 


‘Buenos Aires & Pacific . . ee ; 434 
Buenos Aires Great Southern. . . £ 312 
Buenos Aires Western. . ... . 3 818 
Central Argentine . .....~. 905 
Ceylon Government Ry 

Egyptian State Rys . 

Indo-China & Yunnan Rys ; 

French West Africa — Colonial Rys, Franc 
Great Western . ih Meo 2 ag 
London Midland & Geattish ; ; 


London & North Eastern . 
Southern : 


Ieiuoe, INeMIENE 5 8 5 gn Rupee 
Eastern Bengal . . at ee ne » 
Great Indian Peninsula 

North Western 

South Indian 


Great Southern Rys (Ireland) . . . es 28 2 546 
Kenya & Uganda Railway . . . . &£ C Rou 
Lourengo-Marqués Railway . . . . E 288 =e 475 
Netherlands Indies — State Rys. . Florin e114 : 75 

South African Rys & Harbours. . . 28 805 8 716 | 


Delaware Gaikudsoness . . .. . 5 Dollar 809 Bae ; Ti 
Reading Company . — 268 sre 9: 15 622 
Central. Railroad of New Jersey tek, 15 919 Pind 060 


— 


— 


nw 
COPROM Te -_ -I 
qe 


nw 
aw) 


(*) Extracted from previous report dated May 1985 (Bulletin of the Railway Congress, July 1935), 
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ways all over the world had reacted to 
the double misfortune of road competi- 
tion and world depression. They had 
displayed ingenuity in discovering new 
sources of economy on the operating 
side and in many instances, by widening 
their field of service, had improved 
their net revenue position. 

Information which has since come 
into my possession demonstrates that 
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there has been a continuance of this 
dual effort and the figures which I give 
in Tables III and IV show that in the 
case of no less than sixteen administra- 
tions the net revenue position in 1935 
was better than in 1934. This position 
has been achieved by further reduction 
in expenditure or by keeping the in- 
crease in expenditure at a lower level 
than the increase in gross receipts. 


TABLE IV. 


Changes in net railway receipts — 1929 and 1933/5. 


Index of net receipts 
1929 — 100 1935 : 4935 ; 
Railway administration. eed eo Cee 
a 1 19 with with 
4933. 934. 1935. 1933. 4934. 
er  —  ——  —— 
Points Points 
Buea Ames We WeWeNBIG 5 5 6 5 4 At 60 73 + 32 + 413 
Buenos Aires Great Southern. . . fis 73 79 + 46 + 6 
Buenos Aires Western. ....- . 36 43 34 — 5 — 12 
CentralpArcentine ~— = = 2 = = 49 88 70 + 24 — 18 
Ceylon Government Ry ... .- . 6 31 — 410 — 16 — Al 
Egyptian State Rys. . ... - - 50 58 54 + 4 — 4 
Indo-China & Yunnan Rys 63 99 + 36 
French West Africa — Colonial Rys. cor 499 144 moe — 58 
Gras Westin 4 « eo o & Oo OG 60 67 67 + 7 - 
London Midland & Scottish. . . - 64 71 78 + 14 + 7 
London & North Eastern. ... .- 59 63 64 + 5 + 14 
Somilvamiy- . » @ 69 6 © 6 & a 4 81 85 90 + 9 + 45 
Burma Railway 43 AT S. + 4 
Eastern Bengal : — 150 — 163 a — 33 
Great Indian Peninsula 63 64 ue + 4 
North Western , oT 63 a + 6 
South Indian pe or et 83 95 es + 412 
Great Southern Rys (Ireland). . . 34 55 59 a D5 aE dl 
Kenya & Uganda Railway 109 123 129 + 20 + 6 
Lourengo-Marqués Railway bes 131 165 ae: + 34 
Netherlands Indies — State Rys. . —7 — 3 es + 7 + 3 
South African Rys & Harbours. . - 128 116 450 + 22 + 34 
Delaware & Hudson . — 33 — 36 — 3 
Reading Company 5 ery earings 75 73 — 
Central Railroad of New Jersey 55 5A — 


Before passing to the next phase of 
my report I feel constrained to suggest 
that my generalisations may not wholly 
apply to the vast railway interests in the 
United States of America, inasmuch as 


I have only been able to judge the si- 
tuation on the basis of information sub- 
mitted by three administrations operat- 
ing in the Great Lakes and Central Eas- 
tern regions. 
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PART III. 


Developments in road transport (1929-1935). 


In order to appreciate the reasons un- 
derlying the commercial policy adopted 
by the railway administrations within 
the last two years to meet the position 
with which they have been confronted, 
it is necessary to bear in mind the part 
played by competitive road transport 
during and since the crisis period. 

The decreases in railway receipts as 
from 1929 were in no small measure at- 


tributable to the growth of road compe- 
tition, and for this reason that feature 
calls for special examination. 

Perhaps the best approach to this pro- 
blem is to attempt to assess the extent 
of the growth in the number of motor 
vehicles in use and the summary given 
below (Table V) reveals the situation in 
thirteen countries over a number of 
years. 


TABLE VY. 


Motor vehicles (thousands) in use at: 


DECEMBER 

1925 fo29" ||) 1034)  ioss 1935 

Argentine . ae es 178 359 | 336 325 291 
Comoe oo 6 6 « 6 » 10 20 40 20 23 
IDERT OIC. a) | Res eae nae 15 26 29 28 25 
French Indo-China. . 8 21 22 14 (*) 
French West Africa. . . 2 6 3 7 4 
Indiattinn 2) Sse se ober 719 164 180 173 165 
Irish Free State. . . 34 44 50 54 53 
Kenya and Uganda. . . (*) (&) (*) (5) 13 
Mozambique . : 0.5 AS) 4 3 4 
Netherlanis Indies . |, 38 71 84 al 58 
Union of South Africa. 63 142 156 169 242 
United Kingdom , 914 4 458 1 585 1 78 2 068 
United States . 49 844 26 565 26 132 23 820 26 167 
World total 24 349 34 9382 35 516 33 351 371 229 

(*) Figures not available. 


These figures have been adapted from 
particulars published annually by the 
Society of Motor Manufacturers and Tra- 
ders (of Great Britain) and afford a 
broad indication of the general trend of 
road transport throughout the world. 


It is necessary to point out, however, 
that the figures tabulated above have no 
regard to the capacity of the vehicles, 
the use made of them, or the range over 
which they are operated, all of which 
have an important influence upon the 
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degree of competition sustained by the 
railways. 

Both freight and passenger transport 
have been affected by this competition, 
but they are best considered under se- 
parate heads, although in some instances 
there is not a clear dividing line between 
the two types of transport. To simplify 
comment, therefore, the subject will be 
summarised under the two distinctive 
heads. 


(a) Road competition for passenger 

traffic. 

This takes two main forms, viz., (a) 
public service vehicles engaged on regu- 
lar or occasional service, and (b) pri- 
vate cars. The degree of competition 
from the two classes varies considerably 
between one country and another. 

The growth of passenger transport by 
public service road vehicles had its ori- 
gin, principally, in the search for a 
cheaper method of travel than was af- 
forded by rail, dictated by the reduced 
purchasing power of the population, 
whilst convenience of service was ano- 
ther primary factor. 

Prior to the crisis, road passenger- 
carrying was nascent in the majority of 
the newer or less developed countries, 
but where there were dense populations 
and good roads as in Great Britain and 
the United States, there was already 
quite a high degree of road competition. 
In most countries, however, the compe- 
titive nature of road transport has tend- 
ed to increase in recent years. 

In Great Britain the competition be- 
came so severe in the late twenties that, 
on the recommendations of a Special 
Commission appointed by the Govern- 
ment, a licensing system for public ser- 
vice passenger vehicles was introduced 
under the Road Traffic Act of 1930. 

This resulted in an immediate decline 
in the number of omnibuses, but al- 
though the number has not risen since, 
the seating capacity of the vehicles has 
increased, and the competition from this 
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source is probably no less than in 1930. 
It can, however, be asserted that this 
legislative action has regularised the 
competition of public service road vehi- 
cles with the railways in Great Britain 
and has stabilised road fares generally at 
a higher level than operated under un- 
controlled competition. 


In the United States of America the 
erowth has not been so controlled, and 
through amalgamations, absorptions and 
agreements, large and complicated road 
organisations have been built up. The 
Reading Company reports that it is pos- 
sible to make journeys of 1000 miles on 
the bus lines of one company operating 
in its territory, and there are a number 
of transcontinental routes upon which 
through bookings over even longer dist- 
ances are possible. Competition between 
the road companies operating over these 
routes has led to the quotation of low 
fares, and long-distance travel by road 
has increased appreciably. 

The coaches in use in the United States 
are specially designed for comfortable 
travel, those used for night journeys 
being equipped with either sleeping 
berths or reclining seats. 

In the Irish Free State, road passenger 
services have practically been confined 
to those developed by the Great Southern 
Railways, road and rail services having 
been scheduled in complete co-ordina- 
tion with each other. 

In South Africa, passenger road trans- 
port is confined chiefly to the more den- 
sely populated areas, such as Capetown 
and Johannesburg, its popularity being 
based upon flexibility rather than cheap- 
ness. The competition has been kept 
within limits by the Central Road Trans- 
portation Board and Local Boards, ap- 
pointed under the Motor Carrier Trans- 
portation Act of 1930, which have en- 
couraged the operation of road services 
working in conjunction with the rail- 
ways in preference to services competi- 
tive with them. 
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In the remaining countries public road 
passenger carrying services were com- 
paratively undeveloped until the crisis 
period, and were confined to the envi- 
rons of the larger towns. Since then, 
however, the reduced circumstances of 
the travelling public, combined with the 
desire of vehicle owners to earn addi- 
tional income has led to the running of 
intermittent services between principal 
towns at fares lower than those charged 
by the railways. In some cases the 
services have been made regular, and 
the fares fixed, but in others the service 
and the fares are dependent upon the 
demand. 

In summarising the views expressed by 
the different railway administrations, it 
cannot be definitely stated that the com- 
petition of public service vehicles has 
yet reached its limits. 

In those countries where regulatory 
measures have not been introduced, the 
range of competition has continued to 
increase, and the rivalry between road 
operators has tended to depress the level 
of fares. 

In India, Ceylon, Mozambique and 
parts of the Netherlands Indies, diver- 
sions from rail continue, and in the 
Argentine, the replacement of earth 
tracks by constructed roads, under the 
wegis of the Government, is assisting com- 
petition against rail travel. 

In other countries, a balance between 
road and rail would seem to be emerging, 
and the railway position has been im- 
proved by some passengers having re- 
verted to rail as a result of various mea- 
sures adopted by the railways to meet 
the force of road competition, coupled 
with legislative action. Generally speak- 
ing, the reversions have been in the 
lower classes of travellers. 

In those countries where the comfort 
of the passenger is a primary consider- 
ation, as, for example, in Great Britain 
and Ireland, U. S. A., and South Africa, 
it has to be recognised that the competi- 
tion between road operators has resulted 
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in improved types of road passenger car- 


‘rying vehicles being introduced during 


the last few years. Generally speaking, 
this amenity has not been accompanied 
by a higher fare level. 


The competition of the private motor 
car is on a different footing from that 
of the public service vehicle, and has 
assumed considerable proportions in re- 
cent years. 


Initial outlay and subsequent upkeep 
play a part in restricting the ownership 
of private cars, and to this extent any 
growth in numbers is largely dependent 
upon the prosperity of nationals. This 
is exemplified by the experience in the 
United States of America where the 
higher standard of living is reflected in 
the larger number of cars per 1 000 inha- 
bitants. 


The crisis, and its attendant lowering 
of the level of prosperity, exercised a 
deterrent effect on the purchase of new 
cars, and at the same time, led to others 
passing out of use, but in some countries, 
such as Ceylon, where control of public 
carrying is not widely exercised, car- 
owners embarked on the carriage of pas- 
sengers to the detriment of the railways. 

With the upward tendency in national 
prosperity which is now developing, it 
is to be feared that competition from the 
private car will be intensified. 

One feature of the competition of the 
private motor car is that it has affected 
first-class travel by rail more adversely 
than lower classes. 

Recently, however, the British Rail- 
ways have shown increases in the num- 
ber of first-class passengers carried, 
partly as the result of the reduced rates 
introduced on ist January 1935 to en- 
courage that class of travel, and partly 
due to increasing prosperity. In South 
Africa, Ireland and Indo-China, also, 
first-class rail travel has shared in the 
general increase in passenger traffic but 
in no case has first-class travel attained 


the pre-crisis volume. 
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b) Road competition 
for freight traffic. 


Road competition for freight traffic 
developed somewhat later than that for 
passenger traffic, and although by 1929 
in such countries as Great Britain, 
U. S. A. and South Africa, it had become 
a formidable antagonist to rail interests, 
in others it was only in an embryonic 
state. 

In all countries, however, the general 
reduction in the volume of traffic avail- 
able, brought about by the world crisis, 
has intensified the competition, and rail- 
way administrations have been faced 
with more vigorous attacks from profes- 
sional hauliers. At the same time there 
has been a tendency for traders owning 
suitable transport equipment to go bey- 
ond their normal sphere of business and 
seek to carry freight on behalf of others. 
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Hauliers have resorted to conveyance 
over longer distances, and have not only 
catered for a wider range of commodi- 
ties, but have in some countries such as 
Great Britain, built up organisations for 
dealing with miscellaneous traffics mov- 
ing in small quantities even down to a 
few pounds in weight. 

A factor in the competition of consi- 
derable importance and advantage to 
road operators has been the improve- 
ment in design of road vehicles achieved 
by manufacturers, particularly in the 
shape of high-capacity vehicles, the sub- 
stitution of diesel engines for petrol, and 
the reduction of tare weight in relation 
to carrying capacity. 

Taking Great Britain as an illustration, 
the growth in the numbers of freight 
carrying vehicles as between 1929 and 
1935 is to be seen in the subjoined Ta- 
ble VI. 


TABLE VI. 


Petrol and oil-driven goods vehicles in use in Great 
Britain as at September 1929 and 1935. 


: - Increase. Decrease. 
Unladen weight. 1929 4935 No. | Of No. ae 
Up to 4 ton 6 148 558 124 984 306 360 26 574 48 
WMO 2 WOH « 6 6 2 2 06 181 285 85 479 89 
OF eh eee” a eee oe 20 079 74 226 54 147 270 , 
Oey ak a i al 24 896 17 935 6 964 28 
A ie Win no, 22) 5382 15 162 a 7 370 33 
Oxge S @ 5 5 bh oes 4 133 Tas 3 645 88 
| Total. 316 004 | 418 370 | 102 366 | 32 aon 
Note. — The above table shews only vehicules with petrol or oil-driven engines. Electric and 
steam ‘aus (which in 1929 represented 3 o/, and in 1935 less than 4 °/o of the aggregate) have been 
omitted. 


I am advised by a competent authority 
that in Great Britain the carrying capa- 
city of vehicles of given unladen weight 
has been increased since the first half 
of 1933 by at least 20 % on an average. 
This is equivalent to one extra vehicle 


It will be appreciated that these 
figures simply represent the numbers of 
vehicles registered under certain cate- 
gories of unladen weights, and do not 
necessarily give an indication of carry- 
ing capacity. 
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for every five registered so far as car- 
rying capacity is concerned, and if the 
comparison were made with 1929 the 
difference would be even greater. 

The principal cause of transference of 
freight from rail to road conveyance is 
the lower rate charged by road opera- 
tors, and there is conclusive evidence 
that throughout all countries within the 
ambit of this review, the competition 
among hauliers brought about by the 
lesser demand for transport has forced 
down road rates and thereby rendered 
combative action on the part of railway 
administrations more difficult. 

The improvements in vehicle design 
mentioned above have benefited hauliers 
in enabling them to make reductions in 
charges, and the practice of overloading 
even where such is a contravention of 
regulations, has aggravated the situation, 


* 
* * 


Another development inimical to rail- 
way interests which has spread though- 
out the principal towns and cities in 
Great Britain is the establishment of 
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which collect information as to loads 
available for transport, which they offer 
at very low rates to hauliers who would 
otherwise be undertaking an unladen 
journey. 

Confronted with a problem which, 
throughout the period of the world cri- 
sis, was becoming more dangerous to 
their interests, railway administrations 
in general appear to have made strenu- 
ous efforts to compete with their op- 
ponents, and, as is shown later in this 
report, have modified their commercial 
practice in varying degree. 

In some countries they have been as- 
sisted by legislative measures, promul- 
gated by national Governments, in the 
shape of control or limitation by licens- 
ing provisions or by the imposition of 
taxes in various forms. 

Information supplied by the different 
railway administrations leads to the con- 
clusion that legislative action is plaving, 
and must continue to play, an important 
part in resolving the position as between 
rail and road transport of both passen- 
ger and freight traffic, and it seems ap- 
propriate at this juncture to refer to 


what are known as « road clearing steps taken in various countries in this 
houses ». These are really agencies respect. 
PART IV. 


Legislative measures affecting road transport, 
adopted since 1929, 


The subject falls under two heads, viz., 
taxes imposed on vehicles and/or fuel 
used, and regulations directed towards 
the control of road transport operations, 


(a) Taxes imposed on vehicles 
and/or fuel. 


These methods of taxation have as 
their objective the collection of revenue 
to cover, in some part, the cost of pro- 
viding and maintaining roads and regu- 
lating traffic in the interests of the com- 


munity and, in some Cases, as a contri- 
bution to general administrative expen- 
diture. 

Divergent practices have been adopt- 
ed in the countries in which the report- 
ing administrations operate and in some, 
Separate taxes are payable to Municipal, 
State or Provincial, and Federal autho- 
rities, 

Individual provinces within the same 
country frequently have different tax 
levels or even charging methods, but, in 
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general, the taxes have one common 
function, viz., the levying of a charge 
in proportion to the use and wear and 
tear of the roads. 

Briefly the taxes may be described in 
the following manner : 


Vehicle taxes. — Generally speaking, 
these take the form of a fixed annual 
sum, the basis of which is determined 
by the type of vehicle or the purpose for 
which it is used. Passenger vehicles 
plying for hire are usually taxed accord- 
ing to seating capacity, and private cars 
and freight vehicles according to their 
unladen weight. 

There are, however, many variations 
of these general bases. For example, in 
Great Britain private cars are taxed ac- 
cording to horse power, whereas in In- 
dia, the wheel base (or wheel base X 
wheel track) is the criterion; taxes also 
differ according to whether or not pneu- 
matic tyres are used; according to the 
roads upon which the vehicles operate 
(Indo-China), the range of operation 
(Egypt); or to the type of fuel used for 
propulsion (Netherlands Indies), while, 
in other cases, brake taxes (India) or 
registration fees, are levied. 

In most cases vehicle duties are of but 
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recent imposition, having taken the 
place of mere nominal registration fees, 
or of low charges on an arbitrary basis. 
In Great Britain, higher rates came into 
force from January ist, 1934, the in- 
creases being imposed on the grounds 
that road operators were not paying 
their proper share of road costs, and 
new taxes were introduced in the coun- 
tries named below in the years shown : 


Mozambique 1933 
Indo-China 1934 
Egypt 1934 
South India as 1935 
Netherlands Indies 1935 


Fuel taxes. — Petrol is the principal 
fuel used for motor vehicle propulsion, 
and the tax is usually on volume (gallon 
or litre) but sometimes on weight. In 
Netherlands Indies, where petrol mixed 
with paraffin (which is taxed at a much 
lower rate) is used, vehicles equipped to 
use this mixture are taxed at a higher 
rate. 

Only limited information is available 
in regard to revenue collected in the 
form of vehicle and fuel taxes, but where 
such detail has been forthcoming, vide 
Table VII, the figures show increases in 
1935 compared with 1929. 


TABLE VII. 


Revenue derived from vehicle and fuel taxes. 


State or Country. 


State of Pennsylvania : 
Vehicles . 
Petrol 


Ceylon . 


|| Irish Free State . 


|| Netherlands Indies : 
Va Go e@ = 8 
Vehicles . 


Great Britain . 


1929 419385 
Dollars Dollars 
29 160 690 832 065 654 
31 708 768 40 708 840 
Rupees Rupees 
4 076 788 4 214 683 
£ £ 

712 T03 985 885 
Florins Florins 
48 070 000 49 356 000 
ie 336 000 
£ £ 
26 301 965 30 480 176 
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(b) Regulations directed towards 
the control of road transport operations. 


Legislative action taken in various 
countries to regulate the operation of 
road vehicles (passenger and freight) 
has varied considerably both in nature 
and degree. 

A number of different factors, often of 
a conflicting character, have helped to 
determine the degree of regulation as, 
for example, the need for affording 
some measure of protection to revenues 
of railways, particularly those which are 
State-owned or State-guaranteed, as op- 
posed to the desire not to stifle a new 
means of transport which might facili- 
tate development of the resources of the 
particular country concerned. The posi- 
tion in different countries, as indicated 
by reporting administrations, appears to 
be: 


South Africa. 


From its advent just after the war, 
competitive road transport in the Union 
increased to such a degree by 1928 that 
a Government Commission was appoint- 
ed to investigate and report upon « the 
whole problem of road motor competi- 
tion and its bearing upon the road motor 
and railway services of the South Afri- 
can Railways Administration ». 

The Commission recommended that 
there should be reasonable control and 
regulation of public road transport with- 
out the institution of any form of mono- 
poly, and this was implemented by the 
Motor Carrier Transportation Act, which 
became operative from 1st January, 1931. 

The provisions of the Act are adminis- 
tered by a Central Transportation Board 
assisted by a local Transportation Board 
in each of the proclaimed transporta- 
tion areas. 

The primary function of these boards 
is to regulate the volume of motor trans- 
port operating within any proclaimed 
area or over any proclaimed route, due 


regard being paid to the requirements of. 


traffic both passenger and freight and 
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the extent to which adequate transport 
facilities are already provided by rail 
or road. 

The original Act was designed to con- 
trol and co-ordinate rail services with 
road motor transport operated for re- 
ward, but by an amendment in August 
1932, the system of control was extended 
to manufacturers and traders to the ex- 
tent that conveyance of their own goods 
was confined to magisterial districts 
within which their places of business are 
situated. In urban districts the radius in- 
cludes two or more adjoining districts. 

Certificates are issued to operators au- 
thorising the conveyance of traffic for 
reward over defined routes or within 
restricted areas, and holders of these 
certificates are required to render to the 
Boards schedules disclosing the number 
of passengers and/or weight (in lb.) of 
goods conveyed by them. 

The operation of the Act and _ its 
amendments is said to have eliminated 
long-distance road transport, but during 
the year ended 31st March, 1935, road 
hauliers conveyed over the shorter dist- 
ances 64000 000 passengers and 725 000 
tons of freight. These represent in- 
creases of 15 % and 31 % respectively 
over the previous year compared with 
increases of 10 % in passengers and 
15 % in tonnage conveyed over all dist- 
ances by railway. 


Great Britain. 


The growth of road competition after 
the War led to severe curtailment of rail- 
way revenues and following investiga- 
tions of a Government Commission, le- 
gislation was introduced in the form of 
the Road Traffic Act, 1930. 

In addition to regulating the working 
hours of drivers of all commercial motor 
vehicles, passenger and freight, this Act 
introduced a system of licensing of « pu- 
blic service » (passenger) vehicles. As 
already indicated, the adoption of licens- 
ing has regularised competition for pas- 
senger traffic and road fares have been 
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stabilised, in general, at higher levels 
than previously. 

The competition of freight carrying 
vehicles, however, escaped any legisla- 
tive control until a system of licensing 
was brought into force under the Road 
and. Rail Traffic Act of 1933. 

Under this Act no person may use a 
goods vehicle on a road for the car- 
riage of freight except under one or 
other of three types of licences, namely : 


« A ». — Public carriers’ licences, permit- 
ting the holder to use the authorised ve- 
hicles anywhere for the carriage of goods for 
hire or reward or for the carriage of goods 
in connection with his business as a carrier 
of goods — renewable every two years. 

« B ». — Limited carriers’ licences, per- 
mitting the holder to use the authorised ve- 
hicles either for the carriage of his own 
goods or for the carriage of goods for others 
for hire or reward, the latter being subject 
to such limitations as to extent of operations 
or as to the classes of goods to be carried as 
may be imposed by the Licensing Authority. 
These licences are renewable annually. 

« C ». — Private carriers’ licences, per- 
mitting the holder to use the authorised ve- 
hicles only for the carriage of his own goods 
— renewable every three years. 


There is no limitation of a licensee to 
any particular class of licence, and a 
person may hold two or more licences 
of similar or different types. 


For administrative purposes the coun- 
try was divided into ten areas, each un- 
der the jurisdiction of a competent licens- 
ing authority who may exercise his dis- 
cretion in regard to the issue of « A » 
and « B » licences, but must grant « C » 
licences on demand, except where the 
character of the applicant is in question. 
There are, however, special provisions 
in respect of vehicles to be used exclu- 
sively, under contract, for the carriage 
of goods during any continuous period 
of not less than one year, when the con- 
tracting haulier is entitled to an « A » 
licence, subject to conditions for ensur- 
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ing that the vehicles are used for no 
other purpose. 

Subject to certain qualifications, ob- 
jections to the granting or renewal of 
« A » and « B » licences may be lodged 
by persons who are already providing 
facilities for the carriage of goods for 
hire or reward in the district, or between 
the places which applicant intends to 
serve, on the ground that suitable trans- 
port facilities already existing are, or 
would be if the application were grant- 
ed, in excess of requirements; or that 
any of the conditions of a licence held 
by applicant have not been complied 
with. 

An aggrieved person may appeal 
against a decision of the Licensing Au- 
thority to the Appeal Tribunal consti- 
tuted by the Road and Rail Traffic Act, 
1933. 

It is a condition of every licence is- 
sued under the 1933 Act that : 

The authorised vehicle shall be maintained 
in a fit and serviceable condition : 

Any statutory provisions in respect of 
restrictions as to speed and the loading of 
vehicles are complied with: The require- 
ments in respect of driver’s hours as set 
out in the Road Traffic Act of 1930 are 
observed : 

The provisions relating to the keeping of 
records are complied with. 


In the case of « B » licences, the Li- 
censing Authority may, in addition, ap- 
ply all or any of the following condi- 
tions : 


That the vehicles shall only be used in a 
specified district or between specified 
places : 

That certain classes of goods only shall 
be carried : 

That goods shall be carried only for spe- 
cified persons. 

Such other conditions (not being condi- 
tions with respect to the rates to be charged) 
as the Licensing Authority may think fit 
to impose in the public interest and with 
a view to preventing uneconomic compe- 
tition. 
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It should be noted that the Licensing 
Authorities have no jurisdiction over the 
quantum of rates charged by road hau- 
liers. 

Whilst the functioning of this licens- 
ing system has undoubtedly had some 
restrictive effect on the growth in the 
number of road vehicles employed for 
freight transport, the numbers licensed 
have continued steadily to increase, and 
the Railway Companies are now seeking 
to establish that there should be curtail- 
nent of vehicles operating by road on 
trunk routes where existing rail faci- 
lities are adequate for dealing with an 
increased volume of traffic and the ser- 
vices provided are suited to the com- 
mercial needs of the industrial commu- 
nity. 

Trish Free State. 


In the territory served by its railway, 
the Great Southern Railways Company 
has, except in Dublin City, practically a 
monopoly of the passenger carrying road 
service and competition is very limited. 

Competition for freight, however, in- 
creased considerably until a licensing 
system was brought into operation by 
the Road Transport Act of 1933, which 
limited the aggregate unladen weight of 
vehicles licensed to the total unladen 
weight of vehicles in service during a 
specified period prior to the operation 
of the Act. A number of areas around 
the principal cities were exempted from 
the general provisions of the Act, and 
road operators were to be free to carry 
and to expand within these areas. 

The Act also limited the number of 
hours and regulated the conditions of 
work and minimum wages of road mo- 
tor drivers. 

Under the Act the Great Southern 
Company was empowered to acquire by 
purchase the haulage business of any of 
its road competitors, and I am advised 
that, up to July 1936, the Company had 
acquired some 230 firms. The result has 
been that some traffic has been diverted 
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either to rail or to the railway’s road 
services. 


Indo-China. 


A decree promulgated in July 1933 
enacted that no motor transport service 
(freight or passenger) should be operat- 
ed without an authorisation by the Go- 
vernor General or a local Administrative 
Head. 

For regular services, the authority de- 
fines the number of vehicles, routes to 
be covered, stopping places, schedule of 
services, and the maximum tariffs, and 
drivers have to carry the latest receipt, 
bearing reference to the authorisation of 
the service. 

In order to secure a rational co-ordi- 
nation of inland transport and to limit 
the use of roads in the public interests, 
motor transport services, passenger and 
freight, are subject to tolls on routes 
served by both rail and road. For the 
purpose of taxing regular motor ser- 
vices, the roads are classified into three 
categories : 

(1) Those not exceeding five kilometers 
from the railway and passing through at 
least two places situated within the range 
of different railway stations or halts. 

(2) Those not exceeding ten kilometres 
from the railway and_ passing through at 
least two places situated within the range 
of different railway stations or halts. 

(3) Those joining two places situated in 
the zones of different railway stations or 
halts but not passing within ten kilometres 
of the railway. 


In addition to a differentiation in 
classes of road, the tolls levied also take 
into account the route mileage, frequen- 
cy of service and carrying capacity of 
the vehicle. 

On roads not included in the above 
categories, no toll is charged but drivers 
of vehicles must carry a copy of the or- 
der authorising the inception of the ser- 
vice. 

Occasional transport is subject to a 
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daily charge varying according to the 
capacity of the vehicle. 


United States of America. 


From the earliest days of motor trans- 
port it was necessary for every person 
seeking to commence operation as a 
common carrier in Pennsylvania and 
certain other states to obtain the appro- 
ral of the Public Service Commission or 
similar authority, but there was no Fe- 
deral regulation of motor transport un- 
til the passing of the Motor Carrier Act 
of 1935. This Act provides that : 


No common carrier by motor vehicle may 
engage in the carriage of passengers or 
freight between one State and another un- 
less he has been granted a certificate of pu- 
blic convenience and interest issued by the 
Inter-State Commerce Commission. 

The certificate shall specify the service to 
be rendered, and the routes over which the 
vehicle is authorised to operate. 

A comprehensive regulation of the rates 
and fares is provided for in the case of com- 
mon carriers, and a lesser degree of regu- 
lation for the charges of contract carriers. 

Rates of common carriers are required to 
be just, reasonable, and non-discriminatory; 
they must be published and filed with the 
Commission and strictly observed. Such 
rates may be changed by the Commission 
if found to be unlawful. 


Transportation brokers (i. e., any per- 
sons not being common or contract car- 
riers, who sell or offer for sale or ar- 
range for transportation) are required to 
obtain licences from the Commission to 
continue or commence such functions. 

The new law provides that the Com- 
mission may establish reasonable requi- 
rements with respect to maximum hours 
of service of employees. Subject to cer- 
tain provisions it is permissible to trans- 
fer any certificate or permit. 

The Commission is authorised to re- 
quire annual, periodical, or special re- 
ports from all motor carriers (including 
brokers) and to prescribe the form of 
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all accounts, records and memoranda to 
be kept by motor carriers and the length 
of time such documents shall be pre- 
served including those relative to the 
movements of traffic as well as all re- 
ceipts and expenditure of money. 


It is anticipated that the Act will gra- 
dually bring about a curtailment of the 
present surplus of road transport, but 
such result will not apparently be achiey- 
ed for some time, because the Commis- 
sion is required to issue certificates or 
permits if the carrier or his predecessor 
shew any bona fide operation as a com- 
mon or contract carrier by motor ve- 
hicle prior to June 1st, 1935, over the 
route or routes or within the territory 
for which application is made and has 
so operated since that time. 


Kenya and Uganda. 


Legislation has already resulted in a 
complete abolition of road transport 
competition on roads parallel to main 
line railways over sections where the 
railway is vitally affected, and a com- 
mittee has recently been appointed by 
the Government to consider the desira- 
bility of regulating and co-ordinating all 
forms of transport. 


Ceylon. 

Legislation restricting the number of 
omnibuses operating over each route 
came into force in 1935 in order to re- 
duce danger and difficulties arising from 
increasing competition between rival 
omnibus services. When, in the opinion 
of the licensing authority, licences have 
been issued for sufficient omnibuses to 
meet requirements on a particular route, 
no further licences are granted for that 
route. 

It is anticipated that additional legis- 
lation which is now contemplated will 
effect a further improvement in the regu- 
lation of road transport. 


India. 


In order to co-ordinate development 
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of road and rail services and to place 
competition on an equal footing, a Cen- 
tral Transport Advisory Council was 
formed and that body made certain re- 
commendations, including restriction of 
the number of buses, to avoid wasteful 
competition. 

Many provincial Indian governments 
have since amended their motor vehicle 
regulations, but the amendments have not 
altogether followed the recommendations 
of the Council. 

Provincial boards of communication 
have also been created and no important 
scheme of road, rail, or inland waterway 
development may be sanctioned by any 
local government unless and until such 
scheme has been discussed and approy- 
ed by the appropriate provincial board. 

The right to run their own buses was 
conferred upon the railways by the In- 
dian Railways Amendments Act of 1933. 


Netherlands Indies. 


Public road transport is regulated by 
an Act of 1933, which requires all ser- 
vices to be licensed. Licences may be 
refused on the grounds of « tariffs or 


other considerations affecting public 
interest ». 
In practice these regulations have 


proved ineffective because the « public 
interest » clause is too vague, and there 
is a large proportion of public passen- 
ger transport by motor cars which is 
free to operate without licences. 

A new decree is being brought into 
operation in 1937, which will require 
freight vehicles of over 2000 ker. laden 
weight and motor cars used for public 
transport to be licensed. Licences for 
additional vehicles will be refused in 
those cases where it is considered exist- 
ing public transport is adequate. 


Other Countries. 


I am advised that in the Argentine 
a bill is before Congress aiming at some 
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control of road transport but no details 
have been supplied of its purport. 

No information has been furnished by 
railways in Egypt and in French West 
Africa as to the position in those coun- 
tries, and Mozambique is apparently 
without any legislation for restricting 
the operation of motor transport ser- 
vices. 

It will be seen that restrictions on road 
operators’ activities such as have been 
described above are all of comparatively 
recent inception. In general it is yet 
too early to report definitely on their 
full effect, and it transpires that whilst 
penalties for non-compliance with the 
various regulations are usually enumer- 
ated in the appropriate Acts or Orders, 
measures adopted to ensure observance 
of the laws are frequently insufficient 
and, therefore, ineffective. 

No action appears to have been taken 
with their respective Governments by 
any reporting administrations in connec- 
tion with the Resolution passed at the 
Eighth Congress of the National Cham- 
ber of Commerce held in Paris 24th- 
29th June, 1935, that : 

The statistics demanded in respect of road 
and rail transport should be confined to 
those which show how the conditions of 
working conform to the co-ordination mea- 
sures adopted, and define in the interest of 
full economy the movement of traffic. 

The compilation of the transport statistics 
must be made in a uniform manner in all 
countries on account of the increasing im- 
portance of international traffic and in order 
to enable comparisons to be made between 
the various countries. 

Certain statistical information is, how- 
ever, already demanded of road oper- 
ators in a number of countries, though 
not to the extent of placing road and rail 
on an equality in this respect. Typical 
examples are given below : 

In Great Britain operators of passen- 
ger road vehicles are required to render 
to the Minister of Transport every three 
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months statistical information in respect 
of number of vehicles (classified accord- 
ing to seating capacity), number of pas- 
sengers carried, passenger receipts, as 
well as receipts from the conveyance of 
parcels, mails, luggage, etc., and vehicle 
miles. No attempt has, however, been 
made by the British Government to ob- 
tain from road freight hauliers similar 
statistics to those which have to be ren- 
dered by the Railway Companies, a'- 
though freight vehicle drivers are oblig- 
ed to keep, for inspection if required by 
the police or by examiners appointed 
under the Road and Rail Traffic Act 
1933, ‘vecords of times when they com- 
mence and cease work and of their in- 
tervals of rest; together with particulars 
of the journey, the greatest weight of 
goods carried by the vehicle at any one 
time, a description of the goods and the 
destination thereof. 

Road operators in South Africa (ex- 
cept those in purely urban areas) must 
render to the Transportation Boards 
particulars as to the number of passen- 
gers and/or weight of goods carried by 
them. 

In the territory served by the Great 
Indian Peninsula Railway, road opera- 
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tors have to furnish in respect of each 
commodity carried, details of the quan- 
tity, the places between which the traf- 
fic is carried (so as to estimate the loss 
to railway), and the rates and transport 
charges. In the case of road passenger 
services, information is demanded as to 
the number of passengers carried be- 
tween each pair of stations, number of 
trips made by each bus, fares charged, 
and operating cost per passenger mile. 
No attempt has, however, been made to 
place road and rail on a uniform basis 
so far as statistical information is con- 
cerned. 

Road operators in the Irish Free State 
are required under the Road Transport 
Act 1933 to furnish the Ministry of In- 
dustry and Commerce with information 
which includes : 


Number of road vehicles operated. 

Tonnage of merchandise and number of 
live-stock carried. 

Consumption of motor spirit and oil. 

Number of vehicles scrapped and renewed 
during the year. 

Unladen weight of lorries and tractors. 

Basis and brief particulars of method of 
calculation in the provision for renewals. 


PART V- 


Changes in commercial policy made by 
Railway Administrations. 


Notwithstanding the gradually deve- 
loping improvement in the economic 
situation throughout the world the rail- 
ways could not, in face of the contempo- 
vary rise in road competition, have ap- 
proached the present position of increas- 
ing receipts had it not been for the acu- 
men displayed in adjusting their com- 
mercial policy and applying methods for 
counteracting, at any rate to some ex- 
tent, the effects of the growing compe- 


tition with which they have been faced. 

It affords me much gratification, the- 
refore, to place before you some indica- 
tion of the more noteworthy policies 
which have helped to make the com- 
prehensive services and facilities provid- 
ed by the railways at the present time 
unparalleled by any other system of 
transport. 

Railway administrations have been 
active in this respect in various phases 
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embracing improvement of existing ser- 
vices, introduction of new facilities and 
modification of rates and fares, whilst 
in a number of cases they have either 
established new departments or reorga- 
nised their personnel in order more ade- 
quately to cover their commercial inte- 
rests. I will comment on this latter 
feature in the first place. 


(a) Changes in organisation adopted 
by railway administrations. 


It is almost universally recognised that 
railway companies must maintain the 
closest possible contact with traders and 
potential passengers to ascertain and be 
in a position to meet as far as practic- 
able all their transport requirements. To 
assist in achieving this objective a num- 
ber of railway administrations have in 
recent years introduced changes in de- 
partmental organisations — chiefly in 
the direction of strengthening the com- 
mercial sections. 

An outstanding example of this is the 
step taken by the London Midland & 
Scottish Railway of Great Britain. 

Up to 1932 the commercial functions 
for freight and for passenger traffic 
were under separate control, the former 
being under a Chief Goods Manager, and 
the latter under a Chief General Super- 
intendent who was also responsible for 
all traffic operations, passenger and 
freight. 

Convinced that commercial considera- 
tions were becoming of paramount im- 
portance, the LMS sa. Gonipany ein 
1932 decided upon a re-organisation de- 


In large cities, such as London, Manchester, 
Liverpool and Birmingham, and surround- 
ing country (varying in radii). 
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signed to strengthen and improve con- 
tact with the public and to provide for 
the pursuit of a vigorous commercial po- 
licy through one officer responsible en- 
tirely and only for commercial issues. 

The titles of Chief Goods Manager and 
Chief General Superintendent were ac- 
cordingly superseded by those of Chief 
Commercial Manager and Chief Operat- 
ing Manager, which were accorded to 
the two principal officers appointed to 
control commercial and operating mat- 
ters respectively. 

Because of the special position of Scot- 
Jand and the desirability of having an 
Official of considerable status to con- 
centrate on problems peculiar to that 
country a Chief Officer for Scotland was 
also appointed. 

Contemporaneously, a measure of 
change was also introduced in the res- 
ponsibility of District Officers, and a 
re-distribution of territory was accom- 
panied by a partial amalgamation of 
duties. 

Formerly, there had been dual repre- 
sentation throughout the country, offi- 
cers responsible for passenger matters 
covering territory in which other offi- 
cers were responsible for freight mat- 
UIE: 

It was considered that this division of 
function left some parts of the country 
insufficiently covered for the proper 
pursuit of an intensified commercial 
compaign and to remedy this the distri- 
bution of territory was remodelled under 
four different types of District Officers. 


The new district organisation can be 
described briefly as under : 


District Passenger Managers responsible to 
Chief Commercial Manager for passenger 
commercial matters. 


District Goods Managers responsible to Chief 
Commercial Manager for freight commer- 
cial matters and to Chief Operating Mana- 
ger for freight terminal operations and 
cartage. 
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In other parts of the country (except at 


L. M.-S. Docks). 


L. M. S. Docks. 


More recently commercial matters as- 
sociated with coal, previously the sole 
concern of a separate Mineral Manager, 
have been brought within the province 
of the Chief Commercial Manager, and 
in turn within the ambit of District Offi- 
cers responsible for freight matters. 


The L. M. S. Chief Commercial Mana- 
ger is responsible for the sales effort and 
results accruing therefrom for all des- 
criptions of transport. He is, therefore, 
in effect, the Company’s Public Relations 
Officer in a wide conception of the term, 
and holds the responsibility for ascer- 
taining the requirements of the public 
and of traders, and of meeting such as- 
certained requirements by the design 
and introduction, on the most modern 
lines, of every possible measure and faci- 
lity whereby the demand for railway 
transport may be definitely stimulated. 

The broad principle governing the 
question of satisfying public require- 
ments is that the Chief Commercial Ma- 
nager decides what is necessary to secure 
the business, and the other departments 
of the Company — Operating and Tech- 
nical — co-operate with him in carrying 
the arrangements into effect. 

The other British Railways have also 
considerably augmented their commer- 
cial activities during recent years, with- 
out introducing any fundamental chan- 
ges in organisation. 


I am able to indicate below other 
changes in organisation made by railway 
administrations in various parts of the 
world : 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


329/21 


District Goods and Passenger Managers res- 
ponsible to Chief Commercial Manager for 
freight and passenger commercial matters 
and to Chief Operating Manager for freight 
terminal operations and cartage. 


Dock Superintendents responsible to Chief 
Commercial Manager and Chief Operating 
Manager respectively for commercial and 
operating matters affecting Docks. 


Buenos Aires Great Southern and 
Buenos Aires Western. — Commencing 
from Ist March, 1933, the operating and 
commercial branches of the Great South- 
ern Railway were made into separate 
departments, and in July of the same 
year a similar division was made on the 
Western Railway. 

The newly formed Traffic (or Com- 
mercial) Departments of the two Com- 
panies were then brought under one offi- 
cial without any amalgamation of per- 
sonnel and the operating departments 
were likewise placed under single con- 
trol. The object of this change was to 
leave the Traffic Superintendent free to 
attend to purely commercial work. 


In order to effect economy of working 
and standardisation of practice the com- 
mercial branches of the Great Southern 
and Western Railways were in May 1935 
fused into a single organisation. 


Buenos Aires & Pacific. — Commercial 
matters have been segregated from gene- 
ral traffic working and specialised ef- 
forts made to combat road competition. 


Central Argentine. — A special road 
transport section has been created to 
maintain contact with and report upon, 
all competitive road transport activities. 


Eastern Bengal. — The commercial or- 
ganisation has been strengthened by the 
opening of a Research Section with the 
objects of establishing closer relation- 
ship between the administration and 
trading public, exploring new avenues 
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of income, and keeping in touch with 
road officers of the local government, 
the Research Officer acting as a liaison 
officer between the railway and local 
governments. 


Great Indian Peninsula Railway. — 
A special section has been formed to 
deal with motor competition by suggest- 
ing steps to retain goods and passenger 
traffic to rails and also to divert it from 
road to rail; the section also examines 
and reports upon all road development 
schemes and alterations to motor vehicle 
regulations likely to affect railway inte- 
rests. 


Netherlands Indies Railway. — Ope- 
‘ating work has now been separated 
from purely commercial functions which 
are left in the hands of special commer- 
cial inspectors. The inspectors are sta- 
tioned at the most important trade cen- 
tres and their primary function is to 
seek both goods and passenger traffic. 


South Indian Railway. — The Com- 
mercial Department is now responsible 
for fixing the timings and number of pas- 
senger trains run over the system. Pre- 
viously this work was done by the Tran- 
sit Department. 


Reading Company and Central Rail- 
road Company of New Jersey. — Whilst 
there have been no fundamental chan- 
ses, expansion has been made in the 
organisation to combat road competition 
for freight, by assigning special repre- 
sentatives to devise means to meet the 
competition. 


* 
* * 


In seeking information as a basis for 
this report, questions were included as 
to practices adopted by railway adminis- 
trations for canvassing or soliciting traf- 
fic, and whether any changes had been 
introduced in recent years. 
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ft would appear that, in general, ad- 
ministrations have not found it neces- 
sary to modify their practices fundamen- 
tally, except in the case of the North 
Western Railway of India, where a spe- 
cial sales branch was inaugurated in 
June 1934, comprised of officers and 
staff specially selected and trained for 
the purpose. 

I may perhaps be forgiven for men- 
tioning also that, in connection with the 
organisation of the Commercial Depart- 
ment of my own Company, new canvyas- 
sing posts have been created as a means 
of securing more extensive contact with 
the travelling and trading public, and 
the whole sales force has been comple- 
tely overhauled. Further, greater atten- 
tion is now given to the selection of indi- 
viduals for this class of work and we 
are pursuing a policy of educating our 
canvassing staff in the technique of 
salesmanship. 

It may also be of interest to refer 
to another innovation in our service, viz., 
the Ls M.S. Quota’ Scheme: “The Cone 
pany’s new commercial policy is based 
on the principle that the personal inte- 
rest of every member of the staff should 
be enlisted to ensure that the services 
provided shall be of the highest pos- 
sible standard of efficiency from the 
standpoint of public appeal and variety, 
and a means was required for creating 
voluntary competition within the orga- 
nisation to maintain this principle. 

As so often happens, when necessity 
calls, a solution emerges, and in our case 
the Quota scheme became a stimulating 
force in our sales effort. 

The Quota scheme is applied to each 
section and type of traffic — passenger 
and parcels, merchandise and coal — and 
the quota represents the ageregate gross 
receipts in total, and under each head, 
assessed for each district, station and 
canvasser as their objective for the parti- 
cular year. The sum in each case re- 
presents the previous year’s receipts 
plussed or diminished by an appropriate 
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percentage according to how it is esti- 
mated local trade conditions may in- 
fluence the demand for transport. 

To encourage continuous striving to 
achieve the task laid down, calendars 
are provided on which a day to day re- 
cord can be made of results, and in ad- 
dition « district » and « station » league 
tables are utilised to illustrate the merit 
of each unit’s effort in relation to its 
competitors. Apart from the circulation 
of information in respect of these tables 
throwgh the normal organisation, a pe- 
riodical, known as Quota News, is dis- 
tributed monthly to all ranks in the 
Commercial Department, in which the 
League tables are reproduced toge- 
ther with chatty comments on com- 
mendable effort displayed in securing 
or dealing with traffic, and short arti- 
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cles on matters of commercial interest. 

Challenge shields and cups are award- 
ed annually to stations and districts 
showing the greatest improvement in re- 
ceipts over the previous year’s figures. 


The Quota scheme has unquestionably 
assisted in inculcating in the widespread 
staff of the L. M. S. an earnest desire 
to compete with each other in the Com- 
pany’s interests and the degree of success 
achieved can be measured from the fact 
that taking the railway undertaking as 
a whole 97.24 % of the quota was 
reached in 1934, and 96.08 % in 1935. 


By way of illustration reproductions 
are given of a page of the L. M. S. 
Quota calendar and below of the man- 
ner in which the League tables are dis- 
played in Quota News. 


BARROW One 
BIRMINGHAM 
BOLTON 


BRISTOL 
CHESTER 
DERBY 
LEEDS 


LEICESTER 

LIVERPOOL 
| LONDON 
MANCHESTER 
NORTHAMPTON 


SHEFFIELD 


S.W.€ CENTRAL WALES | 


STOKE L 


WARRINGTON 
| WOLVERHAMPTON 


(b) Changes in commercial policy 
affecting passenger traffic. 


Before commenting on this subject I 
will give statistics relating to the num- 


bers of passengers carried by, and the 
receipts accruing to, Administrations in 
1934 and 1935 compared with 1929. 
These are recorded respectively in Ta- 
bles VIII and IX. 
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TABLE VIII. 


Numbers of passengers carried by railway (1929-34-35). 


Passenger journeys (000's omitted) 
Railway administration. | Other than 
Year. 4st Class. 2nd Class. 4st & 2nd Total. 
Class. 
a 

Buenos Aires & Pacific . . 1929 | 6 285 12 034 _ 48 349 
1934 | 4 197 7 658 the 42 455 
1935 4 638 edz) 263 41 764 
Buenos Aires Gt. Southern . 1929 27 139 Bie youl Be 59 490 
1934 22 904 30 163 Bes 53 067 
1985 | 22 693 30 196 nee 52 889 
Buenos Aires Western. . . 4929 | 42,600 10 958 ee 23 558 
1934 | 44 589 9 303 oH 20 892 
1935 44, 376 9 424 Ae 20 797 
Central Argentine . . . - 1929 24 230 26 OTT Ba 50 307 
4934 18 547 2B WAZ nor 42 259 
1935 148 474 24 690 ae 43 164 
Ceylon Government Ry . . 1929) 145 740 18 527 1 Ale 
1934 64 Bol ial (O75 14 476 
1985 54 298 9 865 NAO) avy 
Egyptian State Rys. . . - 1929 | 800 2 383 23 667 26 850 
; 1934 614 2 362 31 583 34 556 
1935 | 586 2 482 380 184 36 852 
r aS 5) 
French West Africa . . . 1929 | De 37 1 078 iL ese 
1934 | 6 40 921 9387 
4935 BY 10 1 286 AL ON 
Great Western ‘G.B.). . . 1929 | 1 459 abe 1413 362 444 521 
4934 (0 rte 95 218 96 015 
1935 O17 bao 97 036 97 953 

London Midland & Scottish 
(G.B.) ae eee 1929 4 714 6 294 423 299 143 
1934 3 180 A 283 110 286 294 
1935 3 500 4 2938 2416 296 720 

& North Haster 
as Seu oien e 1929 3 155 ate 195 420 | 200 094 
i 1934 2 123 4 4184 176 878 480 485 
4935 2 364 1 alesit 183 215 186 730 
Ce 1929 4 652 572 194 946 200 190 
Or 1934 3 444 375 209 375 213 194 
4935 3 913 383 214 495 2418 854 
Le, ee 1929 710 673 34 634 35 374 
oe ae it 1934 oF 242 20 061 20 330 
4935 24 255 20 457 20 736 
g Caley es ee Ts 1929 124 519 yl Altay 54d 797 
a eae 1934 5A 229 36 296 36 579 
4935 52 257 39 059 39 368 
j i y j 903 59 ‘703 64 747 
Great Indian Peninsula . . ioe i tL an rere oF ce 


1935 72 876 49 103 50 054 
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TABLE VIII. (con7’d). 


Passenger journeys (000’s omitted) 

Railway administration. ee Other than | 

Year. | 4st Class. 2nd Class. | 4st & 2nd Total. 
Class. 
| 

; North Western of India . . 1929 138 805 88 405 89 348 
1934 57 356 60 544 60 924 
1935 52 334 65 503 65 886 
| Great Southern (icelatac)) meme 1929 952 238 12 832 14 022 
1934 694 ae 141 816 12 507 
1935 816 Sie 13 888 14 704 
Kenya & Uganda. . . .. 1929 20 60 1 082 1 162 
1984 8 27 450 484 
19385 i 28 446 481 
| Lourengo - Marqués (Mozam- 1929 13 58 210 281 
HOMIE ce sal So. 4934 vi i 195 259 
1935 U 59 204 270 
Netherlands Indies. . . , 1929 285 6 738 D4 442 61 465 
1934 102 3 500 28 493 32 095 
| 1935 94 3 321 27 246 30 664 
| South African Rys. . . . 1929 28 865 23 583 29 546 841 994 
1934 25 516 22 702 21589 19) (51 
1935 21 AT4 23 746 32 364 83 284 
Reading Company . .. , 1929 One class only 16 341 
1934 do. 8 905 
1935 do. 8) Gly 
| Central Railroad of New Jer- 1929 do. 29 022 
Sy epee -. i een 1934 do. 16 348 
1935 do. 16 273 


TABLE IX. 
Railway receipts from passenger traffic (1929-34-35). 


| Passenger receipts (000s omitted). 

| Railway administration. Currency| Year Omen 

| 1st class | 2nd class | Ist and 2na Total. 
| | class, 

| Buenos Aires and Pacific . . . £ 1929 739 625 no 1 364 
| 1934 412 348 | se 760 
| 1935 414 353 on 764 
| Buenos Aires Great Southern . . £ 1929 1 890 4 254 3 144 
| 1934 | 4507 | 4 449 1 649 
| 1935 1 501 41 152 il GRR 
| Buenos Aires Western , , . £ 1929 674 491 a 4 165 
| 1934 416 320 sai 736 
| 1935 431 339 iat 770 
| Central Argentine, . . | | 28 1929 1 886 1 467 3 3538 
1934 41 195 1 068 2 263 
1935 4 4184 1 140 2 291 
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TABLE IX. (Cont’d.) 


Passenger receipts (000’s omitted) 


Railway administration. . . . | Currency Year Oise 
Ast class | 2ndclass | Istand 2nd} Total. 
class, 

Se ee 
Ceylon Government Railway . . Rupee. 1929 606 il SOT! 8 487 10 660 
1934 321 4 047 4 932 6 300 
1935 295 918 4 062 By Fe TB 
|| Egyptian State Railways. . . - £E 1929 366 524 4 636 2528 
| 1934 212 343 4 196 Ae iips 
4935 214 342 4 228 1 784 
French Indo-China and Yunnan | Piastre. 1929 44 64 Ao 1 473 
IREUIEN ES 2 6 a 0 oe jm OA 4934 24 29 665 718 
1935 32 29 725 786 
French West Africa. . .. . Franc. 1929 2 630 1 268 45 455 19 353 
4934 4 608 787 T 298 9 693 
1935 NG 786 8 692 14 040 
| Given Wiesigiad , 4 5 o 5 5 ¢ ge 1929 634 ae 8 146 8 780 
1934 421 coe 6 586 T O07 
4935 462 eae 6 758 7 220 
| London Midland and Scottish. . oe 1929 1 682 tas AVA alisha! 18 865 
1934 1 098 ee 14 788 15 886 
il 19385 1 463 eae 45 249 16 382 
| 5 ae 4929 999 135 10 929 12 063 
London and North Bastern. . . ze ey oh a ee fer 
| 1935 760 87 9 5388 40 385 
eet enes rien Sore Pie £ 1929 | 4 507 445 | 9 785 | 44 707 
pouihern ape 1934 14 278 | 9 028 -| 40 080 
1985 824 281 9 312 410 444 
; ae hinl apm Rupee. 1929 480 968 43 832 15 280 
Bee tire tet ‘2 1934 286 497_| 7876 | 8 659 
4935 283 460 8 099 8 842 
|. é Rupee. 1929 690 4 010 | 24 693 | 26 393 
ES Te INN 1934 428 734 | 16 769 | 17 984 
1935 440, 774 47 140 18 354 
5 5 ‘ Rupee. 1929 2 Baz 2 824 35 340 40 496 
Great Indian Peninsula. . . . I 1934 1 604 9 157 99 193 32 954 
1935 4 594 2 NG 27 884 31 6717 
: Rupee. 4929 4. 722 3 010 57 763 62 495 
SCL Vast DST gee os 1934 | 4412 | 2 084 | 44 240 | 47 442 
4935 4 093 1 996 44 555 44 644 
; Rupee. 1929 660 4 564 27 928 80 152 
Soule ihahiei =, 5g 6 «= o 4 & i 1934 363 1 152 53 100 24 645 
4935 379 1 094 22 928 24 398 
= 492 9 1 944 1 011 
Greal Southern (Ireland) . . . £ ion fo s 755; 390 
4935 67 Boe T19 846 
i : ie 1929 62 rn 154 293 
Kenyaand Uganda . ... .- 1934 3() 54 78 162 
4935 27 54 78 159 
. 1929 6 13 46 65 
Lourencgo Marqués z 1934 3 10 39 45 
1935 3 mm 33 47 
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Passenger receipts (000’ omitted) 


Railway administration, Currency O}iwen Shen 
Ist class.|2nd class|ist and 2nd} Total. 


class. 
———————————————————— 
Netherlands Indies . .. .. Florin 918 3 938 16 637 493 |h 
336 A A26 7 194 656 
812 1 069 549 924 


547 
532 
907 
287 
136 
O57 
084 
957 
O77 


Central Railroad of New Jersey . Dollar do. 169 
do. 466 
do. A 322 


270 1 696 
299 1829 


Delaware and Hudson . . . . Dollar One class only. 
do. 
do. 


Reading Company. . . .. . Dollar do. 
do. 


do. 


566 
719 


i 

6 
South African Railways. . . . ; 930 1 947 ; 670 

4 


| 


~w 
MO WMI EPW PRO YH 


To simplify consideration of these sengers carried, and receipts, have been 
features from a common standpoint, a calculated on the basis of 1929 figures 
further comparison is made in Table X equalling 100 in each case. 
wherein the « total » numbers of pas- 


TABLE X, 


Comparison of numbers of passengers carried and rail receipts, 
1934 and 1935 with 1929. 


Index of total Index of total 
passenger journeys} passenger receipts 
Railway administration. 1929 = 100 1929 = 100 
1934 | 1935 | ...| 1934 | 1935 

Buenos Aures\and Pacific". ; 2 50s Geese nee : 68 64 ee 56 56 | + 
Buenos Aires Great Southern. . . . . . =... , , 89 89 |;—| 52 D200) + 
Buenos Aires Westeraieys 9) Sf) 0a ee oe 89 88 |—]| 63 66 |---| 
GentraliArgentines = es) 4) nee re ae 84 86 |+] 67 68 | + 
Ceylon Government Railway . . . . . . . . . ; 59 S8 | =| ao 49° | — 
Egyptian State Railway ae. |.) . es nn o 5 |} aes AS | le |) GY) TL} + 
French Indo-China and Yunnan INEWUNWENS 6 6 6 6 o 2 6 se oe 49 93 | + 
French West Africa. . . . . Stl Aue dele eae es 82 114 — 50 7 oa 
Grea Wes tern’ Seeker ce aun: et he 82 84 |}+] 80 82 | + 
London Midland and Scottish. . . a) “Cok ae 96 Oe) fl al 87 | + 
London and North Hastern. . . . , . CGS ae 90 938 |+)] 83 86 | + 
POMC St. sa) een ce eG 109 ;+] & 89 | + 
LUE Go eT ek ge 57 59 |+ | 57 58 | + 
Eastern Bengal. . Eee, | Cee os pe eo fc vi 76 |+ 1) 68 7O | + 
Great Indian Peninsula. . . . . . . | | H lin, As 84 8i |—)} 84 78 | — 
NorshVesterime. |. | eo ee 68 74 |+!] 76 TW | — 
Peuth Lode; 2. oo ee mG 82 81 | —|f 
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TABLE X (Cont'd.) 


Railway administration. 


Great Southern (Ireland) 
Kenya and Uganda 
Lourengo-Marqués 

| Netherlands Indies 

| South African Railways . 
Delaware and Hudson 
Reading Company. 


Central Railroad of New Jersey 


+ = Increase 1985 over 1954. 


Index of total — Index of total 
passenger journeys) passenger receipts 


1929 = 100 1929 —*100 
1934 | 1935 |...| 1984 | 1935 

89: ROS raat me) |) 45 
42 Plies) 95 a 
92 96 |+ | 69 Te es 
52 20,4 940 37 | — 
CT | Tippee | 2 88 |- 
cdamthaphe Shee 92 l= 
54 om ieese fey oe 
56 Soe eo) 


— = Decrease 19385 below 1934. 


Viewed from this broad generalization, 
the figures in Table X shew : 


Comparing 1935 with 1929. 
Five administrations, viz., 


Egyptian State Railways. 

French West African Railways. 
Southern Railway (G. B.). 

Great Southern Railways (Ireland). 
South African Railways. 


carried more passengers in 1935 than in 
1929. 

Passenger receipts for all administra- 
tions were below 1929, ranging from 32 
to 89 % of the former year’s totals. 

In the following cases the 1935 pas- 
senger receipts were less than half of 
those of 1929: 


Ceylon Government Railway. 
Netherlands Indies Railways. 
Delaware & Hudson (U. S. A.). 
Reading Company. 

Central Railroad of New Jersey. 


Comparing 1935 with 1934. 


Of the 22 administrations rendering 


particulars of passenger journeys 14 
shewed increases and 8 decreases; so 
far as the passenger receipts are con- 
cerned, information is available in res- 
pect of 25 administrations, 17 of which 
shew increases and 8 decreases. 

Before passing from these statistical 
comparisons attention should be direct- 
ed to a feature disclosed in Table VIII, 
viz., the much larger numbers of first- 
class passengers carried by the three 
Buenos Aires and the Central Argentine 
railways, in relation to total passengers, 
than is the case with other administra- 
tions. The figures of the South African 
Railways are also of interest from the 
point of view of the even distribution of 
passengers over different classes. 

The following railways recorded in- 
creases in first class receipts and in the 
number of first-class passengers carried 
in 1935 compared with 1934 : 


Great Southern Railways (Ireland). 
South African Railways. 

Great Western Railway (G. B.). 

London Midland & Scottish Railway (G.B.). 
London & North Eastern Railway (G. B.). 
Southern Railway (G. B.). 
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Passenger fares. 


It would appear that all reporting rail- 
way administrations have made modifi- 
cations in their passenger fares and in- 
troduced new travel facilities as part of 
their policy to overcome the effects of 
trade depression and road competition. 

Such measures cannot in all cases be 
entirely attributed to the conditions of 
the 1929-35 period, as even before that 
time some railway administrations were 
offering a wide range of cheap and at- 
tractive forms of travel, and it is diffi- 
cult to determine whether additional 
traffic secured by a particular facility 
represents new business or diversions 
from road. It can, however, be claimed 
that the variety of concessions has re- 
sulted in increased passenger travel. 

In only one instance, viz., the Dela- 
ware & Hudson has a general reduction 
been applied to single and return fares, 
although the Eastern Bengal and British 
Railways have adopted a reduced level 
of return fares covering travel in both 
directions. 

In the majority of cases modifications 
have taken the form of different types 
of tickets issued at low fares with avail- 
ability over either a limited mileage or 
for limited periods, and in their general 
nature, the facilities are very similar 
throughout the railway administrations. 
I have, therefore, deemed it more appro- 
priate to confine myself to an outline 
of the main types of excursion or « oc- 
casional » tickets issued at reduced fares 
as applicable to the railways in general, 
with special mention only of those pro- 
nounced in character and peculiar to 
particular administrations, 

The most common form of cheap ticket 
is the one issued for comparatively short 
journeys in thickly populated areas for 
shopping or recreation purposes. Such 
tickets are usually available for return 
on the day of issue only and sometimes 
the outward journey may not be com- 
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menced until after the early morning 
peak traffic has terminated. 

« Day » and « week-end » tickets to 
seaside resorts, tourist centres, or 
places of interest, and tickets issued on 
the occasion of special events such as 
fairs, fetes, and exhibitions, are also 
common. 


{t is also customary to offer cheap 
travelling facilities for holiday travel, 
permitting the return journey to be com- 
pleted within periods varying from one 
week to six months, and in some cases 
(e. g., Great Britain) break of journey 
is allowed at intermediate points on ei- 
ther the outward or the return journey. 


Specially reduced fares are available 
for parties, e.g., school children, sports 
teams, and members of educational so- 
cieties and similar associations. 

Tickets are also issued (but only to a 
very limited extent) to cover combina- 
tions of rail, road, water and air travel; 
whilst some tickets embrace hotel accom- 
modation, admission to theatres, etc. 

Certain types of tickets are available 
only by certain trains, others on certain 
days, but many cheap return tickets are 
available by any train at any time, and 
this difference in availability is gene- 
rally reflected in the basis of fare charg- 
edi 

-As examples of the more unusual type 
of ticket the following may be cited : 


Buenos Aires Great Southern. 


Round trip tickets enabling passengers 
to spend part of their holiday at sea- 
side resorts and part in the hills. 


Buenos Aires Western, 


On holidays and occasions of national 
importance, tickets are issued for spe- 
cial excursions to the Federal Capital; 
first class accommodation is provided 
at second class single fare for the re- 
turn journey. 
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Egyptian State Railways. 


« Surprise train » tickets for travel by 
special train to an unadvertised and 
surprise destination. The fare is a 
fixed one of 160 m/ms. whatever the 
destination. 


British Railways. 


Weekly season tickets issued in holiday 
areas allowing unlimited travel over a 
specified area for seven days. 

« Bulk travel » vouchers (available to 
firms whose carriage charges on mer- 
chandise by passenger or freight trains 
of any one Railway Company amounts 
to not less than £ 300 per annum), for 
use of the firm’s employees when tra- 
velling on business. These vouchers 
represent a saving of 25 % on the 
third class standard fare. 


Eastern Bengal. 


« Travel as you like » tickets issued at 
Christmas and Easter for a fixed sum 
and permitting unrestricted travel for 
fifteen days. 


French West Africa. 


To facilitate migration of agricultural la- 
bourers to the most fertile regions, 
or to regions where there is a shortage 
of labour, special return tickets, valid 
for seven to eleven months are issued 
for the lowest class of travel. Fares 
vary, but the reduction is never less 
than 50 %. 


The only instance of an increase in 
the level of fares is that of the Great 
Indian Peninsula Railway which reports 
that increases have been made in the 
first and second-class fares for distances 
over 150 miles and in third-class fares 
for passengers travelling by mail and ex- 
press trains. On the other hand, how- 
ever, third class fares by ordinary trains 
for distances over 50 miles have been 
reduced, and « zone » tickets have been 
introduced for third class passengers 
permitting unrestricted travel over cer- 
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tain sections of the railway for prescrib- 
ed periods. 

Closely associated with the question 
of fares is that of the number of classes 
of travel which railway companies pro- 
vide. 

The fact that passenger road transport 
vehicles almost universally cater indi- 
vidually for one class and, further, that 
light rail units are also usually confined 
to one class, prompts the question whe- 
ther railway administrations might and 
could discontinue their present practice 
of providing accommodation for more 
than one class of traveller. 


It cannot be found, however, that there 
has been as yet any prevailing tendency. 
towards « one class only » on main-line 
trains; in fact, even where there is no- 
minally only one class of travel as on the 
Reading Company and the Central Rail- 
road of Philadelphia, Pullman cars are 
run (on which a supplementary charge 
is made) so that, in effect, there are two 
separate classes. 

In certain parts of the world, cir- 
cumstances definitely preclude any at- 
tempt to introduce such a policy. For 
example, the clientele of the French 
West African Railways consists not only 
of natives of different standards but also 
of Europeans, both civilian and military, 
and some segregation into classes is es- 
sential. The number of classes has, how- 
ever, been reduced from four to three 
by fusing the third and fourth classes, 
which were in any case used almost ex- 
clusively by natives. The South African 
Railways & Harbours have also found it 
possible to run one-class trains for na- 
tives in certain suburban areas and re- 
servations. 

Conversely, on the Netherlands Indies 
Railways it has been found necessary to 
introduce a fourth class to combat cheap 
fares offered by road competitors and to 
counter the effect of the reduced wealth 
of the population resulting from the eco- 
nomic crisis. 
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It would appear that in general the 
scope for further reduction in the num- 
ber of classes is very limited. 


Careful consideration has been given 
to particulars furnished by reporting ad- 
ministrations in respect of the average 
receipt per passenger journey, but no 
useful conclusions can be drawn owing 
to the number of conflicting factors 
which bear on the issue. 


Improvements in time schedules. 


Acceleration of passenger train ser- 
vices has proved an important weapon 
in the railways’ armoury against road 
, competition and during the past three 
or four years much has been accomplish- 
ed in this respect. On the majority of 
railways faster schedules are being run 
on main routes and the more important 
branch lines as well as on suburban ser- 
vices. 


Not only has the journey time between 
more important centres been reduced, 
but in many instances the acceleration 
has enabled a more frequent service of 
trains to be run where increased fre- 
quency has been considered potentially 
profitable. 

Speaking generally, the faster and aug- 
mented schedules have been made avail- 
able to the public without any addition 
to the fare, but in one or two instances 
where special high-speed trains are run 
an extra charge is made. For example, 
a small supplement is charged on the 
« Silver Jubilee » streamlined train of 
the London & North Eastern Railway 
(Great Britain). With an overall speed 
of 67.1 m. p. h. this train has consider- 
ably curtailed the journey time between 
London and Newcastle, a distance of 268 
miles. The Egyptian State Railways also 
run high-speed trains between Cairo and 
Alexandria, on which an extra charge is 
made. 


In no case has it been found necessary 
or desirable to resort to a policy of 
deceleration of train services, although 
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one or two isolated cases have occurred 
where unimportant trains are run at 
slower speed for the sake of economy. 
Sometimes mixed trains are run where 
the amount of traffic is insufficient to 
justify separate freight trains. 

In a number of cases passenger trains 
have been withdrawn from branch and 
local lines where the services had prov- 
ed definitely unprofitable and where it 
seemed unlikely that improved facili- 
ties would make them remunerative. 
Such lines have, however, generally been 
kept open for: freight trains, although on 
the Great Southern Railways of Ireland 
operating expenses proved to be so heavy 
that it became more economical to close 
certain branches altogether and convey 
passenger and freight trafic by road 
transport services operated by the Rail- 
way Company. 

The situation in French West Africa 
presents a special problem, because of 
very keen road competition for the cus- 
tom of the native population which pre- 
fers convenience and frequency of ser- 
vice to high speed. The policy of the 
French West African Railway is dictated 
mainly by these considerations, although 
some regard has to be paid to fast sche- 
dules which are demanded by European 
passengers. To satisfy the requirements 
of the latter, light trains at accelerated 
speeds have been put into service be- 
tween important centres and on branch 
lines serving densely populated areas, 
while to meet the natives’ desire for 
convenience and frequency, vehicles of 
the lowest class are attached to regular 
goods trains, and liberal allowances 
made for conveyance of luggage and 
small inoffensive animals. This policy 
has given excellent results and consider- 
able business has been regained from 
road transport. 

Acceleration and increased frequency 
has been made possible in the case of the 
Southern Railway of Great Britain by the 
expansion of electrified railway opera- 
tion. 
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The first portion of the Southern Rail- 
way was converted for electric traction 
in 1909, but the mileage has been in- 
creased year by year until, in 1936, 436 
route miles have been electrified, includ- 
ing suburban lines and the main lines 
between London and the coastal towns 
of Brighton, Eastbourne and Hastings. 

‘The permanent way has been improv- 
ed where necessary and the colour light 
system of signalling adopted on the 
busiest portions of the line in order to 
shorten the sections and permit the run- 
ning of more trains. The rolling stock 
consists of multiple units, which obviate 
shunting movements at terminals, ensur- 
ing a quick turn-round, and afford 
an easy method of reducing loads during 
slack periods of the day. 

Electrified railway operation has also 
been in force for many years to a smal- 
ler degree in certain territories of the 
London and North Eastern and London 
Midland and Scottish Companies, nota- 
bly in North London, the Tyneside dis- 
trict and Lancashire, and further con- 
version schemes are in progress in va- 
rious parts of the country. 

Whilst some administrations have 
found light rail units valuable as a means 
of effecting economies, of maintaining 
existing services as an alternative to 
retrenchment, and of expanding rail ser- 
vices where necessary to counter road 
competition, others do not regard them 
as altogether satisfactory, and in view 
of the conflicting opinions, I have 
thought it well to confine my comments 
to the following observations which are 
fairly representative of different points 
of view : 


French West African Railway. — Light 
trains drawn by small engines (Weid- 
necht series 16 000) have been made up 
for branch lines and sections of main 
line. By reducing traction costs, these 
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units have enabled skeleton passenger 
services to be maintained during pe- 
riods when traffic is light so that little 
or no inconvenience is caused to regu- 
lar native clients. The railway has, in 
addition, prepared the organisation of a 
fast service by the use of Micheline and 
other railcars, which will probably be 
put into service early in 1937. The Mi- 
chelines or special railcars will be used 
on long-distance runs (Dakar to Bama- 
ko — 1 230 miles) and the other designs 
on shorter runs. 


South African Railways and Harbours. 
— The running of light rail units has 
resulted in the saving of train mileage 
and in speedier services and, in certain 
cases, greater frequency has been made 
possible whilst the drift to road has been 
arrested. 


French Indo-China & Yunnan Rail- 
ways. — Five railcars have been put into 
service, three being run with second and 
third class, and two with third, fourth 
and intermediate class accommodation, 
and results appear to have been satisfac- 
tory. 


North Western Railway (India). — 
Small power units have been tried, but 
the final policy will be determined by 
the results of experiments now being 
undertaken to ascertain the most econo- 
mical type of unit to meet the requi- 
rements of the travelling public. 


British Railways. — Use of light rail 
units in Great Britain has been mainly 
experimental and sufficient experience 
has not yet been gained to venture any 
final opinion on their success. They 
have, however, been found advantageous 
for filling gaps in normal services with 
a cheaper working unit and as a means 
of combating road competition. Expe- 
riments are in progress with inter-city 
services. 
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Great Southern (Ireland). — Use of 
light rail units cannot be developed ow- 
ing to mixed nature of traffic which 
necessitates the provision of mixed 
trains on less important branch lines. 
A prolonged trial is being given to the 
use of a train of two units worked by 
electric self-contained batteries, but it 
is too early yet to give a full report on 
the results. 


Eastern Bengal Railway. — Trials 
made with two Sentinel tractors (one 
broad gauge and one metre gauge) and a 
Clayton coach on the metre gauge, in- 
dicate that such units are not suited to 
the particular conditions prevailing. 


Except in the Irish Free State, Mozam- 
bique and United States of America, rail- 
way administrations do not appear to 
have introduced railway-operated pas- 
senger road services, either to supple- 
ment or act as feeders to rail services. 

In the Irish Free State, the Great 
Southern Railways Company operates 
practically all the road passenger ser- 
vices within its area, and schedules are, 
as far as practicable, co-ordinated with 
the running of trains, efforts being made 
to give connections wherever it is pos- 
sible to do so. Where road services 
have been utilised in substitution for 
passenger trains withdrawn from branch 
lines, the time tables are specifically de- 
signed to secure connections with main 
line trains. ‘a 

The Lourengo-Marqués Railway Co.’s 
road service mileage already exceeds its 
rail mileage, whilst the Reading Co.(Pa.) 
run their own motor coaches in lieu of 
trains withdrawn from branch lines. 
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Improvements in railway passenger vehicles. 


Much has been done all over the world 
in recent years to improve the standard 
of comfort of passenger rolling stock, 
not only on long-distance expresses but 
also on suburban and branch line trains 
and this has without doubt been one 
of the important factors which have as- 
sisted the railways in combating road 
competition. 

In only isolated cases have circum- 
stances been such that improvements 
were considered unnecessary or imprac- 
iicable owing to financial stringency. 

In the case of express passenger ser- 
vices the amenities of travel have been 
steadily and progressively improved ge- 
nerally, notably in : 


Design and upholstery of all classes of 
passenger stock. 

Introduction of new types of sleeping car 
— including those for second and third class 
passengers — in many of which air condi- 
tioning has been installed. 

Provision of bathrooms on some long-dis- 
tance trains, as adjuncts to sleeping cars. 

Improvement of lavatory accommodation 
and provision of towels and soap. 

Extension of restaurant car facilities, in- 
cluding buffet cars. 


Use of rubber flooring to minimise noise. 


(c) Changes in commercial policy 
affecting freight traffic. 


Particulars of receipts from freight 
lraffic of reporting administrations for 
the years 1929, 1934 and 1935 are given 
in Table XI hereunder, together with 
a comparison of the 1934 and 1935 fi- 
gures against those of 1929 on a percent- 
age basis. 
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Railway freight receipts (1929-34-35). 


Freight receipts. Index of receipts 
100’ 9 = 
Railway administration. Currency. age) ie ie 
1929 1934 1935 1934 1935 

Buenos Aires Pacific . : ie 6 690 4 714 oy Ore! 70 se 
Buenos Aires Gréat Southern . £ 6 800 5 328 Oz 78 83 + 
Buenos Aires Western £ 2 604 1 709 A582 66 Gl 
Central Argentine. £ 9 530 6 805 6 964 | 72 73 ++ 
Ceylon Government Ry . Rupee. oe Con 10 827 10 080 63 59 — 
Egyptian State Rys £E 3 930 2 604 2 748 69 10) 4 
French Indo-China and Yunnan 

Rys. Piastre. | 2946 | 2845 | 2 976 97 404 + 

wigs 

French West Africa Colonial see Franc. | 65 621 | 47 899 | 438 657 12 Of = 
Great Western . ce LOT 14 500 14 74 81 ve ap 
London Midland and Seotlash £ 43 816 35 2386 35 9418 80 82 + 
London and North Eastern . ie 35 985 Be Bill 28 318 19 19 — 
Southern. ce 5 743 4 968 4 783 87 83 — 
Burma Rupee. 27 654 22 565 24 O84 82 87 + 
Hastern Bengal. : ” 39 835 32 760 30 834 82 i oe 
Greatiindian’ Peninsula: ” 98 644 | 77 783 718 239 719 WO) ae 
North Western. ” 84 660 78 594 83 897 98 99 
South Indian aes 28 345 23 738 25) 192 84 89 + 
Great Southern Rys. (Ireland) . Ee 4 585 4 198 1 238 76 78 + 
Kenya aud Uganda is 2 016 4 964 z 123 97 105 ++ 
Lourenco Marqués Ry £ 456 624 710 137 456 + 
Netherlands Indies State Rys . Florin. 56 085 149 174 | 47 687 34 —— 
South African Rys £ 18 980 La Yu 20 561 93 108 + 
Delaware and Hudson. Dolla 35, 242 2) 848 20 770 59 5G) 
Reading Company. . ; - 82 723 | 47 444 45 685 57 5) = 
Central Railroad of New “Jersey A 45 043 22 621 23 295 50 59 

-- = increase 1935 over 1934 

— = decrease 1935 below 1934 

eT 

Comparison on the « index » basis recorded receipts in 1935 in excess of 


brings out the following features : 


Comparing 1935 with 1929. 
Four administrations, viz., 


Lourenco-Marqués Railway. 
French Indo-China & Yunnan Rys. 
Kenya & Uganda Railway. 

South African Railways. 


1929. (Incidentally it might be mentioned 
the first named was the only report- 
ing administration to have achieved that 
position in 1934.) 


Only one administration (Netherlands 
Indies, with 32 %) had less than 50 % 
of its 1929 receipts, and 16 railways ob- 
tained 75 % or over. 
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Comparing 1935 with 1934. 


Out of 25 administrations 16 recorded 
increases and 9 decreases, in freight re- 
ceipts. 


Freight tariffs, classification and conditions 
of carriage. 


The question of price determines very 
largely the traders’ choice between rail 
and road transport, and it is indisput- 
able that the growth of road competition 
has largely been encouraged by the ap- 
parent cheapness of this alternative to 
rail conveyance. 

Generally speaking, the effect of road 
competition for freight has been most 
pronounced on the higher-graded traffics 
and the situation has been met in many 
cases by a reduction in rail tariffs, al- 
though methods adopted have varied on 
account of differences in rate structure 
and the degree of legislative control of 
the administrations. 

Allied to, and frequently inseparable 
from, the action to combat road compe- 
tition, are reductions in tariffs to assist 
staple industries affected by the world 
depression. 

In the main, there has been an avoid- 
ance of an all-round reduction in freight 
tariffs, modifications usually being con- 
fined to certain traffics and the extent 
of reduction graded according to the in- 
tensity of the competition. Sometimes 
the desired result has been obtained by 
the lowering of particular and indivi- 
dual rates; in other instances, the classi- 
fication of the commodity has been 
amended. 

« Flat » rates or « agreed charges » 
have been adopted by some administra- 
tions (e. g., in Great Britain) to cover rail 
conveyance of the whole or part of a 
particular firm’s traffic, the rate being 
based on the level of the previous 
charges by rail or by rail and road. 
This method has been applied to mer- 
chandise by passenger and freight trains 
and the charge has been based on either 
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a weight or a « per package » basis ac- 
cording to a trader’s particular require- 
ment, whilst in one instance, a world- 
famed store, the agreed charge has been 
calculated on a fixed percentage of the 
traders’ annual purchases. 

In general, it can be said that the adop- 
tion of these special charges, which are 
subject to annual review and essential 
adjustment in renewal periods, has not 
only retained traffic to rail but has se- 
cured traffic previously conveyed by 
other forms of transport and has also 
benefited the railway companies and tra- 
ders through simplified accountancy. 


For parcels of small weight and bulk, 
many railways are faced with competi- 
tion not only from road hauliers but 
from the postal authorities, and in Great 
Britain a reduction in the rates for par- 
cels made by the Post Office in 1935 had 
to be met by a corresponding reduction 
in the railway companies’ scale of char- 
ges for parcels up to 18 lb. in weight for- 
warded by passenger train. Whilst this 
step was necessary to conserve parcels 
lo rail, its immediate effect was to reduce 
the railways parcels receipts very con- 
siderably. 


Probably the South African Railways 
& Harbours shew the nearest approach 
to a basic reduction in freight charges. 
Although the effects of the world crisis 
had to be met partly by the introduction 
of surcharges, on certain rates, the policy 
has been towards reductions, and when- 
ever possible the general level has been 
lowered so that the tariff relationship 
of different classes of traffics could be 
maintained. In a recent revision the 
level of tariffs 1 to 6 for all distances up 
to 200 miles was reduced. 

In contrast, the North Western Rail- 
way of India leans towards an increase 
in the level of freight charges, and at- 
tempts are being made to increase the 
classification of certain commodities 
which it is considered can bear enhance- 
ment. 
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In some cases, also, railway adminis- 
trations, in their efforts to combat road 
competition have modified some of the 
general terms and conditions under 
which merchandise is carried, and to 
retain traffic and the goodwill of their 
customers, have accepted liability for 
damage, loss, etc., beyond their legal 
responsibility. This practice has been 
adopted to a limited degree in Great Bri- 
tain, and on the Buenos Aires and Pacific 
and the Central Argentine Railways. 


There has, moreover, been some re- 
laxation of packing requirements in res- 
pect of goods of a damageable nature to 
meet the tendency for traders to use ligh- 
ter and cheaper types of receptacles; 
usually the railways have accepted the 
situation where the new packing has af- 
forded reasonable protection to the 
goods. The Central Argentine Company 
reports that in consequence of costs en- 
tailed, packing has deteriorated not only 
in the case of damageable goods but for 
practically all classes of general mer- 
chandise. 

Another means of attracting traffic to 
rail adopted by individual administra- 
tions is the provision of packing mate- 
rial. This course has been followed by 
the Buenos Aires Great Southern and 
Western Companies who supply, free of 
charge, special crates for the carriage 
of demijohns containing liquids. This 
has been done to satisfy shippers and to 
reduce the number of claims. 

As an experimental measure, Cane bas- 
ket containers have been supplied free 
by the North Western (of India) Railway 
for loading fresh fruit forwarded from 
distributing centres by rail. The demand 
has increased and the experiment is 
being continued in a more intensive 
form. 

The Reading Company of Philadelphia 
provide a facility having a similar effect 
__ they have amended certain tariffs so 
that no charge is made for the weight of 
grain doors, blocking and staking, etc., 
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provided by the shippers for protection 
and safe carriage of freight. 


Improvements in freight services 
and facilities. 


Measures adopted by the Railway Com- 
panies to improve their freight services 
have taken various forms according to 
the extent and nature of the competition, 
the degree of pre-crisis railway develop- 
ment and the characteristics of the traf- 
fics requiring transport. 

Generally speaking, the improvements 
have followed defined lines with the ob- 
ject of removing the disadvantages and 
adding to the advantages of rail convey- 
ance. 

Competitive road services, especially 
for full vehicle loads, have undoubtedly 
provided quicker transportation in many 
cases than is customarily available by 
rail, and to some degree Railway Com- 
panies have been faced with alleged later 
collection or acceptance of freight for- 
warded by road, as well as earlier deli- 
very. 

Improvements in rail transit have, the- 
refore, been affected by : 


Later acceptance of goods; 

More prompt delivery; 

Acceleration of train services, and 

Substitution of short distance conveyance 
by road or by passenger train to and from 
connectional points. 


Later acceptance of traffic has been 
undertaken by most of the reporting ad- 
ministrations but the experience of the 
Great Southern Railways Co. of Treland 
is of particular interest in this connec- 
tion. 

Late acceptance of traffic was found 
to result in the late departure of freight 
trains and over-hours for the staff, not 
only of the railways, but also of carters 
and senders, and delay in starting trains 
reacted on deliveries next morning to 
such an extent that it was decided that 
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goods depois in the cities must be closed 
by 6.0 p. m. daily. 

On the other hand, in Great Britain, 
where the Railway Companies cart the 
greater part of their freight to and from 
the terminals, there has been a tendency 
to countenance later collection or accept- 
ance of traffic so long as the prompt des- 
patch of freight trains has not been 
endangered. 

The British Companies have also ef- 
fected a material degree of acceleration 
of freight train schedules, especially 
through the greater utilization of vehicles 
fitted with vacuum brakes which permit 
of freight services being run at passenger 
train speeds. 

Another process adopted by various 
administrations for quickening transits, 
especially in the case of small consign- 
ments requiring transhipment en route, 
is the use of road services, or passenger 
trains, as between concentration points 
and surrounding townships and villages. 

On certain branch lines of the Egyp- 
tian State Railways, freight trains were 
not operated daily nor were the goods 
depots open for the acceptance of traffic 
each day of the week. This has, how- 
ever, now been altered and depots are 
open for traffic every day, and on those 
occasions when freight services are not 
run, traffic is conveyed by passenger 
train to the nearest junction to make 
freight trains connections to destination. 

As an additional facility to the trading 
community a scheme of « registered » 
transits has been introduced on the Bri- 
tish Railways. The scheme is two-fold, 
comprising the « Green Arrow » service 
for freight train traffic, and « Blue Ar- 
row » service for merchandise by pas- 
senger train. In each case, in addition to 
the normal charges, a registration fee is 
levied whether the traffic is a small 
package or a train load, and special 
labels bearing a green or blue arrow are 
provided for distinguishing the consign- 
ment, the invoice, and the wagon in 
which loaded. Special attention is devot- 
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ed to these consignments so that delay 
at any point may be prevented, and al- 
though the facility has only been in 
existence about three years it has been 
adopted so extensively by traders that 
thousands of consignments are dealt with 
under the scheme each day. 

Apart from improving point to point 
transits, railway administrations gene- 
rally appear to have recognised that de- 
velopments in competitive transport in 
the last decade call for a response in 
the form of a variety of facilities inci- 
dental to transport in its broadest sense. 

For example, the majority of railway 
administrations, some of whom did not 
previously cart traffic to and from their 
terminals, have endeavoured to neutra- 
lise the advantage inherent in road con- 
veyance from door to door by providing 
cartage facilities themselves. 

In the United States « trucking » ser- 
vices have not generally been performed 
by the main line railways. The intro- 
duction of the facility of picking up and 
delivering merchandise has been propos- 
ed in the Eastern States but tariffs filed 
with the Interstate Commerce Commis- 
sion to take effect from May 1936 were 
suspended. It was, however, anticipated 
when reporting that they would come 
into force before the end of 1936. 

The development of collection and de- 
livery services has perhaps reached a 
more advanced stage on British Railways 
than elsewhere, and some comment in 
regard to the variety of facilities now 
provided for door to door transport may 
be of interest. 

By their own units or by Cartage 
Agents, British Railways have, for many 
years, afforded cartage for freight traffic 
to and from rail depots in all towns of 
any size, and in recent years this facility 
has been extended to smaller towns and 
rural areas, largely through what are 
known as « country lorry services », 
These services, devised to provide for 
delivery of traffic from wayside stations 
to remote farms and _ villages, generally 
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in isolated cases the radius extends to 
function within a radius of 10 miles, but 
20 miles. The services are available for 
any freight and the rates charged are 
graded according to weight of consign- 
ment and distance of cartage. 

Another service of a more specialised 
character is that of railhead distribution. 
Provided at selected provincial cities, 
this facility is used for shop goods such 
as confectionery, tobacco and groceries, 
carried in bulk by rail to the railhead 
centre, and delivery is effected in small 
quantities to shopkeepers along defined 
lines of route extending in some Cases as 
far as 25 miles. Whilst this facility is 
available for any trader, it is usually not 
undertaken until the scope of the service 
required and the rate to be charged 
have been agreed between Railway Com- 
pany and trader. 


Type of 
container : 
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The use of containers also appears to 
have been developed to a greater extent 
in Great Britain than in other countries 
covered by this review; in fact, whilst 
most administrations indicate that con- 
tainer conveyance has reached little 
more than the experimental stage, there 
has been continuous expansion on Bri- 
tish Railways since the facility was in- 
troduced in 1926. 


In the last six years (1930-35) the num- 
ber of containers in use by British Rail- 
ways has increased from 4 335 to 11 268. 


Additional container equipment is a re- 
gular feature of stock construction pro- 
grammes and whilst standardisation is 
in progress, new types are from time to 
time being introduced for traffics cal- 
ling for special consideration. The fol- 
lowing are examples of types designed to 
cater for particular traffics : 


Used for: 


Chilled and frozen meat, fish, fruit and other perishable traffic. Many 


of these containers are provided with hooks for hanging sides of 
meat; some are fitted with bunkers for use of « dry ice » (solid 


Some can be converted to fully insulated containers and 


Bicycles, unpacked. These containers are fitted with racks enabling up 


Insulated . 

(CO2). 
Ventilated Fresh meat. 

have roof bunkers for water ice. 
Bicycle . 


to 76 unpacked machines to be conveyed in two tiers. 


Furniture drys 


New furniture and household removals. 


The containers are fitted with slats to enable furniture to be secured 
against movement in transit. 


« Dry ice >. . Solid carbon dioxide 


Hopper... > 


Emerging from the use of containers 
the British Railways’ furniture removal 
service has so developed during the last 
few years that the Companies can to-day 
claim to be the largest removal organisa- 
tion in the country. Working in conjunc- 
tion with reputable removal contractors, 
the British Railways make « all-in » quo- 


(dry ice) in bulk. These containers are highly 
insulated and are loaded and unloaded through roof doors. 


Grain and similar traffic in bulk for discharge through hopper bottom. 


tations which cover not only the con- 
veyance charges, but all incidentals of 
removal, such as packing china, hang- 
ing pictures, erecting beds, etc., and 
where desired by the client, furniture is 
held under load in containers for short 
periods. 

I am advised that there has been no 
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‘development of this facility on the other 
reporting administrations, but the Egyp- 
tian State Railways state they now have 
the necessary container equipment avail- 
able. 

It is of interest to record that « cash 
on delivery » schemes have been adopt- 
ed by the following administrations : 


Buenos Aires & Pacific, 

Buenos Aires Great Southern. 
Buenos Aires Western, 

Central Argentine. 

French West African Railways. 
Great Western Railway (G. B.). 
London & North Eastern Ry. (G13), 
London, Midland & Scottish lei, (Gis 1B). 
Lourengo-Marqués Ry. 

Netherlands Indies State Rys. 
Southern Railway (G. Be) 


New and improved rolling stock, 


Improvements in rolling stock and 
adoption of new types have been features 
of the policy of Railway Administrations 
in all parts of the world in recent years. 
Improvements have, in the main, been 
in the way of use of oil axle boxes, con- 
tinuous braking, automatic coupling 
gears and steel construction. 

It is of interest to note that the growth 
of road transport has led to several de- 
velopments in the provision of stock by 
railway administrations. For instance, 
certain railways have supplied tanks for 
bulk conveyance of petrol, a recent 
example being the Central Argentine 
Railway, whilst to cater for the con- 
veyance of motor cars, the Reading Com- 
pany of Philadelphia now provides box 
cars specially fitted for the purpose, and 
the London Midland & Scottish and Great 
Western Companies of Great Britain have 
constructed motor car vans which can 
also be utilised for express parcels traf- 
fic and general merchandise respecti- 
vely. 


Developments are also emerging from 
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the tendency , noticeable in certain tra- 
des, to despatch commodities in bulk. 
In Great Britain tank wagons are usually 
provided by traders and the large and 
growing volume of liquids passing in 
road tanks to consignees not having rail 
connection has led the British Railways 
to encourage the use of tank containers 
or road-rail tanks. This development is 
at present only in its infancy, but there 
are already signs that traffic will be se- 
cured to rail through this means. 


The bulking of traffics has not been 
confined to liquids, however, and in the 
U. S. A. both the Reading Company and 
the Delaware & Hudson have introduced 
tank cars for the conveyance of cement 
in bulk. Grain hoppers have long been 
provided in that country and have re- 
cently been brought into use in Great 
Britain and in the Irish Free State. 


Another important development which 
has become quite widespread is the pro- 
vision of a refrigerated service. In the 
United States where long hauls are com- 
mon, vehicles specially equipped for the 
conveyance of perishable traffics have 
long been provided either by the railway 
companies or the distributing companies, 
but elsewhere, refrigerated rail convey- 
ance has been of more recent growth. 


In Great Britain, the equable climate 
and short rail hauls characteristic of the 
country, restrict the need for refrigerat- 
ed transport, and traffic arriving at the 
ports in a refrigerated state can ge- 
nerally be maintained in good con- 


dition by the use of insulated and 
refrigerator vans (precooled in some 
cases). The British Railway Com- 


panies have, however, recognised the 
importance of refrigerated transport 
being given from « door to door » and 
to meet this requirement, insulated con- 
tainers of various types have been intro- 
duced and used extensively for home- 
produced and imported perishable com- 
modities, including frozen and chilled 
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meat, frozen and cured fish, fresh soft 
fruits, cream, prepared foodstuffs, etc. 


Greater interest in these facilities and 
the satisfactory development of several 
new streams of traffic have unquestion- 
ably been encouraged by experiments 
initiated and pursued by the British Rail- 
way Companies in the use of refrigerants 
(water ice and dry ice — solidified car- 
bon dioxide). 

In the Argentine, too, some progress 
has been made in this direction by the 
Buenos Aires and Pacific, the Great 
Southern and the Western Railways, 
each of them having provided new and 
improved types of vehicles including in- 
sulated tanks for pre-cooled milk in bulk, 
special ventilated wagons and refrigera- 
tor vans for fresh fruit, ete. Insulated 
wagons specially designed for meat, fruit 
and fish traffic have also been provided 
by the Central Argentine Railway. 


The Railway Administration of French 
West Africa now possess insulated wa- 
gons and refrigerated containers for the 
conveyance of fresh meat and other pe- 
rishable commodities, and in Egypt, 
special vans for perishable traffic have 
been introduced, refrigeration being af- 
forded by means of either dry ice or 
water ice. 


(d) Publicity. 


As part of their commercial practice, 
most railway administrations utilize va- 
rious methods to advertise their facili- 
ties, particularly in respect of passenger 
travel, and I gather that the policy 
adopted during the 1929-35 period has 
varied considerably. 

Simply expressed, the problem has 
been whether the need for economy out- 
weighed the necessity for giving ade- 
quate publicity to the improved services 
which the railways had on offer, and 
judged by the course adopted the admi- 
nistrations may be divided roughly into 
two categories, viz. : 


BULLETIN OF THE INT. RamLwAy CONGRESS ASSOCIATION 


349/41 


Companies which have 
reduced expenditure 
on advertising. 


Companies which have 
imtensified their 
auverlising. 


Buenos Aires & Pacific. | Central Argentine. 


Ceylon Government 
Railways. 


Netherlands Indies. 


Indo-China & Yunnan. 


Reading Company. 


Central Railroad of 
New Jersey. 

British Railways. 

North Western of In- 
dia. 

Great Southern Rail- 
ways (Ireland). 

South African Rail- 

ways & Harbours. 


Hastern Bengal. 


Great 
sula. 


Indian Penin- 


Kenya & Uganda. 


By way of illustration it might be stat- 
ed that the Reading Company’s expendi- 
ture on advertising in 1935 was only 
one-fifth of that in 1923 and the Central 
Railroad of New Jersey have reduced 
theirs by more than 50 % since 1929. 


Joint advertising by two or more 
Companies does not appear to have been 
widely adopted, chiefly no doubt because 
in most countries the territorial interests 
of individual railways are more or less 
isolated. On the other hand, however, 
the situation in Great Britain probably 
lends itself to joint advertising better 
than in other countries, and in recent 
years the four main line companies have 
embarked on extensive joint advertising 
schemes in respect of both passenger and 
freight transport. 


Most railway administrations appear 
to make extensive use of their stations 
for poster display but it would seem that 
in the period of world crisis increasing 
use has been made in some cases of press 
publicity and dissemination of handbills, 
guides, etc. 


In those countries where advertising 
by radio is permitted, railway adminis- 
trations have also availed themselves of 
that facility. 
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(e) Inter-railway co-ordination. 


The need for economy and the exist- 
ence of a common enemy in the shape of 


road competition practically put an end 


to the internecine competition of. rail- 
ways, which has in many cases been re- 
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Under each of these schemes the com- 
petitive freight and passenger receipts 
of the pool companies are contributed 
to a common pool fund after deduction 
of an agreed amount to cover working 
and terminal costs. The funds are then 
shared between the respective pooling 
companies in ratio to their contributions 
during a « standard year » based on a 
pre-pool period. 

There is also a pool between all Bri- 
tish Railways in respect of parcels traf- 
fic carried by passenger train. 

The objects of pooling are the elimi- 
nation of wasteful competition and the 
simplification of operating and of ac- 
countancy, and its introduction in Great 
Britain has enabled the following ad- 
vantages and economies to be reaped : 


Closer working between the companies in 
protecting their mutual interests against out- 
side competition, 

Concentration of traffic at one station with 
reduction in handling staff and costs, 
tage and engine power, 

Co-ordination of working and staff super- 
vision at contiguous stations. 

Unified cartage control with better dispo- 
sition of equipment; elimination of duplicate 
calls by cartage teams at traders’ premises. 

Joint use of stations and town offices, 

Elimination of redundant competitive train 
services, both passenger and freight, 


car- 


Better spacing in timing of passenger trains 
between important centres to afford more 
comprehensive rail service. 
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placed by some form of co-operation or 
co-operative working. 

In Great Britain co-operative working 
between railways has become a_pro- 
minent feature in recent years by the 
institution of « pools » for competitive 
railway receipts. Three such pools have 
been formed 


from 1st July, 1932. 
from Ist January, 1933. 
from 1st January, 1933. 


Adjustment of routings: the adoption of 
the best transit route resulting in quicker 
transits and better loadings. 

Release of station equipment for use el- 
sewhere, 


Co-operation has also afforded other 
opportunities to obviate overlapping in 
providing for necessities of domestic 
interest to the Companies and, at the 
same time, has provided the travelling 
and trading public with improved and 
more extensive transport facilities. 

I have dealt at some length with pool- 
ing in Great Britain but it can be assum- 
ed that where circumstances are propi- 
tious, co-ordination between railways 
has been effected on somewhat similar 
lines in other countries. 

In the U. S, A. the Reading Company 
and the Pennsylvania Railroad entered 
into an arrangement whereby competing 
lines controlled by the two Companies in 
Southern New Jersey were operated as a 
unified system as from 25th June, 1933. 
These Administrations also permit 
tickets issued between certain stations 
to be used on the alternative routes of 
the two companies, and have also co- 
ordinated their engine facilities at Leba- 
non (Penn.). 

The Reading Company and the Central 
Railroad of New Jersey have come to an 
arrangement whereby several offices and 
departments of the two railways have 
been consolidated and perform the work 
for both Companies. 
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The Central Railroad is now handling, 
through its Jersey City Terminal, certain 
freight traffic on behalf of the Baltimore 
and Ohio Railroad Company, and the 
Delaware and Hudson Railroad reports 
that at junction points, facilities have 
been consolidated and station agents 
made to cover dual functions, while im- 
provements in freight train schedules 
have been effected by co-ordination. 

In the Argentine, pooling between rail- 
ways is effected to a limited extent in 
respect of traffic emanating from sec- 
tious of different railways liable to inter- 
competition. Actual amalgamation or 
fusion can only be effected with Con- 
eressional Authority and representations 
are being made to the Government to 
facilitate closer co-operation between the 
railway companies. 

A number of the Indian State Rail- 
ways, although treated as separate units, 
are co-operating in various ways — 
e. g., through running of stock, special 
through rates, the joint employment of 
staff at interchange points, and in some 
-ases the division of competitive traffic. 
The Indian Railway Conference Associa- 
tion acts as a link between the various 
railways. 

In Netherlands Indies all freight traf- 
fic between the stations of the State Rail- 
ways and those of other railways 1s 
subject to agreements as to working and 
the distribution of receipts between the 
interested railways. Passenger traffic 
over the most important routes is simi- 
larly co-ordinated. 

In other countries where the railways 
are under the single control of a state 
authority the question of co-ordination 
hardly arises. 


(b) Co-ordination of road and rail 
transport. 


My review of changes in commercial 
policy has largely been concerned with 
what might be termed the domestic rail- 
way interests, and in bringing my com- 
ments to a close, reference should be 
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made to measures taken in the direction 
of co-ordinating the conflicting claims 
of road and rail transport interests. 

The degree to which co-ordination 
has been attempted and the measure of 


‘success, has varied considerably from 


one country to another, and even from 
one railway administration to another, 
but the trend of events can possibly be 
gauged from the information set out 
hereafter. 

In the first place I will deal with the 
co-ordination of passenger transport. 

In Great Britain the four main line 
railway companies haye, since 1928, been 
empowered to own and operate road 
transport services, but instead of intro- 
ducing their own services the companies 
have followed the policy of purchasing 
an interest in existing concerns. 
Through this procedure the British Rail- 
ways have obtained representation on 
the Boards of Management of Road Com- 
panies, and it has been practicable to 
devise machinery in the form of Stand- 
ing Joint Committees representative of 
road and rail interests, by whom ques- 
tions of co-ordination have been consi- 
cered. 


Among the measures adopted are : 

Omnibuses making contact at railway sta- 
tions. 

Adjustment of omnibus and train timings 
to improve connectional facilities. 

Provision of feeder services from outlying 
districts to appropriate railway stations to 
connect with rail excursions. 

Interavailability of rail and road tickets. 

Provision of combined rail and road tours. 

Reciprocal publicity. 


This procedure has achieved a fair 
degree of success, and the investments 
of the railway companies can also be 
said to be profitable. 

What perhaps is the greatest attempt 
in the world in the co-ordination of road 
and rail passenger traffic is that being 
carried out under the aegis of the London 
Passenger Transport Board. The Board 
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was constituted under the London Pas- 
senger Transport Act, 1933, to provide an 
adequate and properly co-ordinated sys- 
tem of passenger transport in an area 
of 1986 square miles, and combines the 


ownership of omnibuses, motor coaches, ° 


iramways, trolleybuses and underground 
and surface railways. The Act also pro- 
vides that whilst the main line railway 
companies shall continue to operate their 
own suburban passenger services in the 
London area, the receipts directly ac- 
cruing therefrom shall be subject to a 
pooling scheme controlled by a Standing 
Joint Committee of representatives of 
the Board and Railway Companies. 

The population of the area served by 
the Board numbers 9 500.000 and in the 
year ended June 30th, 1936, no less than 
4 215 000 000 passengers were carried by 
the Board and by the suburban services 
of the main line companies within the 
ambit of the scheme. 

Like the British Railways, the Reading 
Company and Central Railroad of New 
Jersey (U. S. A.) as well as the admi- 
nistrations in the Argentine have secured 
an interest in, or established road servi- 
ces through the medium of, subsidiary 
organisations, a course now followed by 
the Egyptian State Railways after hav- 
ing tried its own road services. 

On the other hand, the State Railways 
of the Netherlands Indies and the Lou- 
renco-Marques Railway not only run 
their own services but collaborate with 
other road organisations. 

Road services established through sub- 
sidiary organisations or collaborative ar- 
rangements generally appear to be, in 
the main, regarded as feeder services, but 
in a number of cases they compete di- 
rectly with rail while seeking to restrict 
or supersede unassociated services. 

In a number of countries, such as Ire- 
land, South Africa and Indo-China, legis- 
lative action has tended to eliminate 
road competition, or restrict it to local 
significance, to such an extent that fur- 
ther action in the direction of co-ordina- 
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tion appears to be unnecessary, as exist- 
ing road services are apparently now 
more of the nature of feeders than com- 
petitors. 

Variations in practice are also noti- 
ceable in the attempts to co-ordinate road 
and rail interests in connection with 
freight traffic. 

As in the case of passenger transport, 
legislative measures have played an im- 
portant part in co-ordinating freight 
services in South Africa and the Irish 
Free State, where operations competi- 
tive with rail have apparently been 
brought within restricted limits. In 
both countries, rail administrations have 
introduced road services which function 
principally as feeders to rail. 

The practice of British Railways has 
long been to cart freight to and from 
their terminals, and as already stated 
these services have been augmented and 
extended in recent years. Since obtain- 
ing road powers in 1928 the railways 
have introduced a limited number of re- 
gular services for freight, usually over 
short distances and to supplement rather 
than compete with rail services; in ad- 
dition they have provided throughout 
road transport for consignments of in- 
termittent character which otherwise 
would have been carried by competitive 
road hauliers. 

Whilst exercising their legal rights in 
this way, the four main-line British Com- 
panies have jointly acquired two large 
old-established road transport organisa- 
tions, and through them, a number of 
other concerns of less magnitude. Ex- 
cept to stipulate that they shall not soli- 
cit traffic already rail-borne, no restric- 
tion has been placed on these associated 
firms by the railway administrations, but 
contact is maintained through a Standing 
Committee of road and rail representa- 
tives who consider questions of co-ordin- 
ation and any other matters affecting 
both interests. 

In the Argentine all four reporting ad- 
ministrations have attempted to cater for 
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throughout road transport of freight by 
the provision of their own road services 
or through acquired concerns. These 
methods were, however, found to be 
unprofitable owing to the competition 
of unregulated owner-drivers, and an ar- 
rangement has since been intreduced 
whereby road subsidiaries perform col- 
lection and delivery of small consign- 
ments of merchandise which are amalga- 
mated into wagon loads for rail convey- 
ance. 

Operation by a subsidiary has been the 
method adopted in U.S.A. by the Reading 
Company and Central Railroad for 
competing with other road operators and 
for substituting unprofitable less-than- 
car-load trains. No existing concerns 
have been purchased, and the subsidiary 
company has provided its own fleet of 
vehicles. It is interesting to note that 
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rail canvassers solicit for both rail and 
road conveyance, and in this manner of- 
ten retain to rail what would otherwise 
go to other road operators, but where 
that is not possible they influence traffic 
to the subsidiary road concern, apparent- 
ly with some measure of success. 

In Mozambique the railway adminis- 
tration operates its own road services, 
principally as feeders, but partly with 
the aim of stifling competition on pa- 
rallel roads, and has also concluded 
agreements with, or acquired interests 
in, other road concerns as a step towards 
reducing competition. 

In the Netherlands Indies similar 
measures have been adopted, whilst in 
Indo-China agreements have been made 
with road enterprises although co-ordin- 
ation there has been effected chiefly by 
the system of taxation introduced. 


PART VI. 


Summary and Conclusions. 


a) General. 


Through the co-operation of twenty- 
five railway administrations in thirteen 
different countries who have so gene- 
rously responded to my request for in- 
formation, I have been able to survey 
in a comprehensive manner the broad 
trend of events from 1929 to 1935 arising 
from the world crisis and road compe- 
tition, and changes in railway commer- 
cial policy to meet the unprecedented 
situation. 


b) Trend of rail traffics. 


Viewed from the standpoint of rail 
receipts 1935 was, generally speaking, a 
more prosperous year than its immediate 
predecessors, and it is encouraging to 
find that the upward tendency which 
first became apparent in 1932 has been 
widely maintained, although the majo- 
rity of reporting administrations have 
still much leeway to make up before 


they reach their pre-crisis position. It is, 
therefore, of particular interest that the 
Lourenco-Marqués Railway and_ the 
South African Railways realised a higher 
gross receipt in 1935 than in 1929. 

In general, railway administrations ap- 
pear to have benefited to a greater ex- 
tent in their freight than in their passen- 
ger traffic, whilst the principal factor 
contributing to the better rail position 
has been the gradual recovery of indus- 
try from the world depression rather 
than from the stemming of the growth 
of road competition. 

It seems to be beyond dispute that in 
countries where road transport has not 
been brought under appropriate legisla- 
tive restriction, the railways have not 
obtained the maximum benefit from the 
improving industrial situation. 

It is pleasing to be able to report once 
again that railway administrations have 
continued to pay close attention to the 
limitation of expenditure, and this com- 
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mendable action has materially assisted 
in the general enhancement of net re- 
venue. 


c) Development of read competition. 


The degree of road competition has 
shewn considerable variation in dif- 
ferent countries, and it would appear 
that whilst the early phenomenal growth 
in the number of road vehicles has some- 
what abated since 1931, the newer types 
of freight carrying road motors are su- 
perior to their forerunners and are 
capable of conveying a greater pay-load 
in relation to tare weight. 

Legislative control of road transport is 
a slowly developing feature and although 
in some countries (e.g., Kenya and 
Uganda, South Africa and the Irish Free 
State) it has virtually eliminated compe- 
tition between road and rail, in others 
the restrictive measures have as yet only 
touched the fringe of the problem, whilst 
there are still a few instances (e. g., Mo- 
zambique) where road transport remains 
free from legislation in its competition 
against other forms of transport. 

The general position is, however, still 
not satisfactory, and whilst various Go- 
vernments appear to have realised the 
harmful effects of unrestricted road com- 
petition, further legislative action would 
seem to be necessary, not only to insti- 
tute some control of road competition 
but also to ensure that any existing or 
contemplated legislation is rendered ef- 
fective by adequate supervision. 


d) Changes in commercial policy. 


Determined and praiseworthy efforts 
have been made by various administra- 
tions to foster increasing use of the rail- 
ways. In most cases they have streng- 
thened the commercial organisation and 
endeavoured to inculcate a sense of sa- 
lesmanship amongst the staff in order to 
ensure more effective contact with the 
public and to ascertain and satisfy as far 
as practicable their transport require- 
ments, 
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Measures taken to attract passenger 
traffic have included improvements in 
passenger vehicles, acceleration of ser- 
vices, and the introduction of reduced 
fares, the latter, in the main, taking the 
form of cheap tickets of the « excursion » 
type rather than an all-round reduction. 

In Great Britain increased and accele- 
rated suburban passenger services have 
been made possible by the adoption of 
electric traction in areas where that form 
of transport is suitable. 

Opinion is divided on the question of 
light rail units, and whilst in some coun- 
tries they are already well established, 
and in others experiments with various 
types of unit are still being made, their 
success or otherwise is largely dependent 
upon local conditions. 

Similarly, in the case of freight traffic, 
recent years have witnessed not only 
the improvement of existing rail services, 
but the gradual and, to a large degree, 
widespread introduction of new faci- 
lities which have all tended to make 
transport from door to door by railway 
administrations a feature of commercial 
practice. At the same time, railway ad- 
ministrations have not been unmindful of 
the advantage enjoyed by industrialists 
in the shape of lower rates by road and 
this has been met to a wide extent by 
modified tariffs and simplified methods 
of charging. 

To bring prominently to the notice of 
the public the comprehensive facilities 
they have on offer, some of the railways 
have recently embarked upon _ inten- 
sified advertising campaigns; on the other 
hand, a few administrations have found 
it necessary to reduce this form of ex- 
penditure owing to the economic situa- 
tion. Joint advertising appears to have 
very little application outside Great Bri- 
tain, but it can be productive of some 
economy where two or more companies 
serving common territory have facilities 
of a similar character. 

Co-ordination or co-operative working 
between companies has, where practic- 
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able, proved a source of considerable 
economy on the commercial as well as 
on the operating side, particularly in 
Great Britain and in the Argentine and 
parts of the United States of America, 
but its scope is limited to areas where 
two or more administrations are mutual- 
ly concerned. 


e) Co-ordination between road and rail. 


The degree to which co-ordination be- 
tween railways and road concerns. has 
been attempted or achieved has varied 
considerably in different countries. In 
respect of passenger transport, some ad- 
ministrations have by outright purchase 
acquired almost sole control of road 
operations in their territory, whilst in 
other cases they have bought interests in 
road firms with representation on the 
Board of Management, or have entered 
into co-ordinated arrangements with in- 
dependent road organisations. On the 
other hand, in a few cases little or no 
co-operation between rail and road ap- 
pears to exist. 

The most complete scheme of co- 
ordination of road and rail interests yet 
evolved is probably that of the London 
Passenger Transport Board in associa- 
tion with the four main line railways of 
Great Britain. The London Passenger 
Transport Board was constituted in 1933 
and owns and operates in London and 
its environs, not only omnibuses, motor 
coaches, tramears and trolleybuses, but 
also underground and surface railways 
over an area of 1986 square miles (in 
much of which it is monopolistic) with 
a resident population of 9500000. Un- 
der the terms of the London Passenger 
Transport Act, the services of the Board 
are operated in close harmony with the 
suburban services of main line railways 
within the Board’s area, the receipts 
being subject to a pooling arrangement. 

Similar variations in practice are ap- 
parent in the attempts at co-ordination 
in respect of freight traffic. Some ad- 
ministrations have powers to operate 
their own road services, and do actually 
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operate them, but others, whilst having 
similar powers, deem it to be prudent to 
delegate road transport to subsidiary 
concerns. In the main, road services in 
which railway administrations are 
wholly or partially interested are utilised 
as feeders to rail, although in a number 
of cases they compete against rail and 
road operators impartially. 

f) Conclusions. 


Viewing the whole of the evidence be- 
fore me, one can summarise the trend of 
events as shewing that the influence 
of the world depression is definitely, but 
in some cases slowly, waning, and it no 
longer dominates the situation. 

The competition of road transport, 
however, continues in varying degree to 
exercise an adverse effect upon the rail- 
way position, and must be regarded as a 
permanent factor in the field of trans- 
port. The question as to its rightful 
place in that field cannot yet be said to 
have been answered with any degree 
of finality. That the various forms 
of transport should be complemen- 
tary rather than competitive is a pre- 
cept which has already received consi- 
derable recognition in well-informed 
circles in several countries, but its trans- 
lation into practice constitutes a problem 
which as yet has been hardly approach- 
Ole 

In the present state of affairs it needs 
to be emphasised that there is still a 
wide disparity between the liberties en- 
joyed respectively by the two forms of 
transport and much remains to be done 
by discerning and rational legislation to 
remedy this position and create an atmo- 
sphere conducive to co-ordination on 
sound lines. 

In the difficult situation which has 
clearly prevailed in most countries in 
this respect, I should like once more to 
pay tribute to the courageous and long- 
sighted view taken by railway adminis- 
trations in their approach to a problem 
of great complexity where precedent 
could afford little or no guidance. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


13th SESSION (PARIS, 1937). 


QUESTION I. 


‘The construction of modern track to carry heavy loads 
at high speeds, and methods of modernising old track 
for such loads and speeds. 


Facing points which can be taken at high speeds. 


REPORT 


(Germany, Austria, Belgium and Colony, Denmark, Finland, Hungary, Luxemburg, 
Norway, Netherlands and Colonies, Poland, Sweden, Switzerland), 


by C. LEMAIRE, 


Directeur du Seryice de la Voie, Belgian National Railways Company. 
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SUMMARY 


FOREWORD. 


In order to simplify the task of the spe- 
cial reporter and to make the discus- 
sions easier and more methodical, we 
have adopted the same procedure as that 
followed by Mr. H. FLament, Ingénieur 
en chef-adjoint des Travaux et de la Sur- 
veillance, of the French Nord Railway. 

We have refrained from expounding 
the same points, in order to direct atten- 
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» 


tion more specially to others, and there- 
by imbue the debates with a maximum 
of interest. 

Modernising the permanent way is not 
solely a technical problem, but also and 
primarily an economic one, which con- 
fronts the Railway Administrations, in 
view of road, water and even air com- 
petition. This is why we also wish to 
express our fullest thanks to the Admi- 
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nistrations (1) for their kind collabora- 
tion towards the investigation of this 
vital problem. 


PART ONE: 


The construction of modern track to 
carry heavy loads at high speeds 
and methods of modernising old 
track for such loads and speeds. 


The track is subjected to ever-increa- 
sing static and dynamic stresses resul- 
ting from the heavier axle loads of the 
vehicles it carries, and from the increa- 
sing speeds. 

From the point of view of resistance to 
the stresses the rail acts as a continuous 
beam on elastic supports. 

It is possible, on the basis of certain 
assumptions, notably as regards the sin- 
king of the sleepers into the ballast whilst 
under load, to embark upon calculations 
for the dimensions to be given to the 
rails, allowing for stationary or slowly 
moving vehicles 

But the problem is principally a dyna- 
mic one, since at high speeds the rail acts 
to some extent as a vibrated riband. 

Experience in this connection plays a 
preponderating part. 

For example, it is experience which 

has led the majority of the Railways to 
reduce the spacing of the sleepers, rather 
than increase appreciably the weights 
of the rails. It is also as a result of expe- 
rience that the Railways have found that 
a strongly built track leads to a conside- 
rable reduction in maintenance costs 
which more than compensates for the 
interest and amortization charges due to 
the additional first cost. 


(1) Our thanks are also extended to two 
of our collaborators namely, Messrs, R. CAM- 
pus, Ingénieur en chef, and M, Masvuy, Ingé- 
nieur, Permanent Way Department, Belgian 
National Railways Company. 
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The best solution to the problem con- 
fronting us is therefore to be found in 
the common experience of the railways. 
We are thus naturally led to examining 
in the first instance, the characteristics 
of the vehicles which are to travel on the 
track and the maximum speeds at present 
authorised and contemplated in the near 
future. 


CHARTER: I: 


Characteristies of present-day 
vehicles. 


Vertical loads imposed 
by the vehicles on the track. 


a) Axle loads. 


The following question has been pro- 
pounded : 

What are the present maximum axle loads 
of the different classes of vehicles: steam lo- 
comotives, electric locomotives, high-capa- 
city goods wagons, railcars, passenger car- 
riages and other vehicles? 

Should these axle loads be increased and 
to what extent? 


The particulars received on the subject 
of maximum axle loads, as already per- 
mitted and possibly contemplated, for 
the various categories of vehicles, are 
brought together in Table 1. 

The heaviest axle loads of vehicles in 
service on the Railways consulted are 

24 t. (23.6 Engl. tons) for the 4-6-2 
type steam locomotives of the Belgian 
National Railways Company, 

21.6 t. (21.26 Engl. tons) for the 8/14 
type electric locomotives of the Swiss 
Federal Railways, represented in Table 2 
These locomotives are fitted with a es 
vice for increasing the adhesion; the 
load on the driving axles (19.8/19.9 t. = 
19.5/19.6 Engl. tons), when starting, can 
be increased to 21.5/21.6 t. (21.16/21.26 
Engl. tons), causing the intermediate car- 
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| 
| 
{ 
| 
| 
TA 


Maximum axle loads allowed at pre. 


In metric tons ~ 
} 


| 


—_—————EEssssssssse———— 


ADMINISTRATIONS. 


Deutsche Reichsbahn 


Steam 
locomotives. 


20 t. + 5 % toler. 


Electric 
locomotives. 


20 t. + 5 % toler. 


High-capaci 


goods wago' 


20°'t. + 5 Yat 


Austrian Federal Rys. 18 20 18 | 
: 18 
Belgian National Rys. Oo. . 24 None, 20 | 
(A few vehia 
Danish State Rys. . 19 None, 14.7 
Netherlands Rys. 18.5 None. 17.8 
State Rys. in the Dutch Indies. 12 13.5 ae f Pe i 
Hungari S ; ei 
garian State Rys. . 16.56 18.5 16.16 t. 4-0 
Swedish State Rys.. i765) iW 16 
Union of Swedish Private Rys. 16 None 16 
Bergslagen Ry. (Sweden) 18 None 22.5 
a De ET.0 16 for S.F.R. y 
Sioise) Hederau nice The Swiss Federal Rys. O15 20 for foreign 
no longer order any ; allowed to run 
steam locomotives. S.F.R. lines. 
Berne-Loetschberg-Simplon Rys. 20 2 
Polish State Rys. 18.15 None. 16 
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y the various Railways. 
0.984 Engl. ton. 


ee 
Various vehicles, 


si Passenger ici Contemplated ra 
Railcars. carriages. breakdown ESnene ye REMARKS, 
equipment, etc. 
ener ee rere eer rer errr rr 
1 
t. + 5 % toler./20 t. + 5 % toler. None. 
14.6 14 tc Yes, 
94 _|(1) Figures between brackets 
(20.75) (1) 18 one None. represent the maximum axle 
| . load reached at present. 
18.3 14 approx. ae None. - 
17.5 14.5 a None. 
WAS 7 ee None. 
15.1325 122755 an Yes, up to 25 tons. 
None. 16 on Yes, up to 18 tons. 
. ee 5 ee 
None. 16 . 0 
None. 22.5 
fer 
vehicles run- 
og at speeds not 
exceeding 
90 km./h. 16 “on None. 
10 
railcars allowed 
to run at 
9 125 km./h. 
12 20 con None. 
Special steels will be used 
10 14 as None. shortly in rolling stock con- 
struction. 
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rying axles to be correspondingly unloa- 
ded. 

20 t. (19.7 Engl. tons) for goods wa- 
gons of the Deutsche Reichsbahn and the 
Belgian Nat. Rys. Co. 


20.75 t. (20.42 Engl. tons) for the elec- 
tric motor coaches. of the Belgian Nat. 
Rys. Co. (Brussels-Antwerp high-speed 
electrified Jine). 

Out of 13 Administrations consulted, 
only three intend to increase the maxi- 
mum authorised axle load, but none, with 
the exception of Hungary, contemplate 
greater loads than those already reached 
on other railways. The Royal Hungarian 
State Railways are of the opinion that it 
would be desirable to raise the maximum 
axle load to 25 tons for electric locomo- 
tives. 


It should be noted that several Railway 
Administrations design their bridges and 
other structures on the main lines for a 
standard train made up of a given num- 
ber of locomotives and wagons with hea- 
vier axle loads than the maximum per- 
mitted at present. 


The Austrian Federal Railways cal- 
culate their bridges on the basis of each 
track carrying a train composed of three 
locomotives coupled together, prece- 
ded and followed by wagons, as shown 
by the diagrams in the column headed 
« Miscellaneous » of Table 2. 


The Swiss Federal Railways specify, 
when designing the more important 
bridges on the main lines, a standard 
train composed of three locomotives and 
an unrestricted number of wagons, cor- 
responding to the diagrams shown in the 
« Miscellaneous » column of Table 2. 


The Belgian Nat. Rys. Co designs the 


new bridges to carry the loads of the 
standard train illustrated in Table 2. 


In order to take into account the ef- 
fects of springs and variations in the 
counter-balancing of locomotive wheels 
and in anticipation of the increase in 
the axle loads, the members of metal 


FEBRUARY 1937 


bridges which directly carry the train 
— rail bearers, cross girders, braces or 
beams — as well as the main girders for 
short spans, are designed to carry live 
load arrangements consisting either of a 
single load of 28 tons, or two loads of 
27 tons) 1b5 (0m (4611) wapartoresthnee 
loads of 26 tons, the same distance apart, 
in so far as these arrangements produce 
greater stresses than those produced by 
the standard train. 


b) Total weight of vehicles. 


The question put is the following : 


What are at the present time, for the 
various categories of vehicles indicated in 
paragraph 1 the total weights in running 
order of the heaviest vehicles and what is 
the distribution rule or diagram of the loads 
along the length of the vehicle? 


The data gathered on this subject are 
presented in Table 2. 


c) Characteristics of the vehicles affecting 
their running over bridges and other 
structures. 


The question circulated was worded 
as follows 


What are the modern vehicles which show 
the most unfavourable weight distribution as 
regards running over bridges and structures? 


Please briefly state their principal charac- 
teristics and any restrictions imposed on 
their working? 


The information suppled in reply to 
this question has enabled us to draw up 
Table 3 in which 

P = maximum axle load, 


A = shortest wheel base, 


L. = total length over buffers. 


FEBRUA 


The 
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ratio 


per linear metre; 


The 


d 
ratio 


per linear metre. 
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An examination of this table shows 
that the vehicles having the most unfa- 
vourable loading conditions as regards 
their passing over bridges are the follo- 
wing 


(a) 


Steam locomotives ; 


4-6-2 locomotive of 
Reichsbahn 


the Deutsche 


4-6-2 locomotive of the Belgian Natio- 
nal Railways Co. 


2-8-2 locomotive of the Belgian Natio- 
nal Railways Co. 


2-8-0 locomotive of the Belgian Natio- 
nal Railways Co. 


Electric locomotives : 


Ae 4/7 electric locomotive of the 
Swiss Federal Railways . : 
Ae 8/14 electric locomotive 


@ir wine 
Swiss Federal Railways . Pade 


Goods wagons 


80-ton wagons of the Deutsche Reichs- 
bahn . 


Special 160-ton well wagons of the 
Belgian National Railways Co. . 


Rail motor coaches 


Electric motor coaches of the Nether- 
lands Railways . ; 


Blectric motor coaches of the Belgian 
National Railways Co. . 


Diesel-electric motor coaches of the 
Danish State Railways . we 
Diesel-electric motor coaches of the 


Belgian National Railways Co. . 


Passenger coaches : 
Passenger coaches of the Netherlands 
Railways ne 


All-metal coaches of the Belgian Na- 
tional Railways Co. & Ot 


P -_ “=P. 
| a A L 
(Metr Goo} 
18 13.33 8 18 
(244 44.71 8.47 
DDS 12.67 | 8.98 | 
23.7 | 44.814 | 8.77 
19.9 10.2 | 7.36 | 
| 24.6 | | 12.34 | 7.18 
eco. | [13.33 | 8 
|=20-2| | 13.33 | 7 
| 
17.6125 7.045 3.56 
| 20.75 | | 7.28 | | 3.63 | 
18.3 5.55 2,24 
19.85 5.67 2.44 
[14.50 | [5.8 | [ 2.66 | 
14.25 5.7 2.55 


\s 
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Characteristics of the vehicles with the most unfavoural 


id ee Electric High-capacity 
PLS R Te locomotives, goods wagons. 
ADMINISTRATIONS. 
2 Ze P yale P i 
Psd. Fi |p Te-am hie | aia 


.|Metr. t. p. metre|Metr. t.| Metr. t. p. metre|Metr. t.| Metr. t. p. m 
20 [13.33 | 8.18 | 20 Res 20] |[13.33] B 
| | 


Deutsche Reichsbahn 


Austrian Federal Rys. 48 11.50 


va PAN | nee 6.19 18 ao | 7 


Belgian National Rys. Co. . 2A COUN S5OSil Mies me ih |2 


= 
oo 
a) 
Ee 


| 


23.7 |[14.84]| 8.77 


[24] | 44.74] 8.47 | 
. 
| 
| 


| 

Tank wagons. 
Den, ISHGHIG. IEW 2 oo on 6 § 19 Bee 6.63 Ss ate ne 16 ie E 
Nether inde. peas 18 10.3 1.3 15.16} 10.8 a 

18.4 
State Rys. in the Dutch Indies. | 42 Let Ano 5.37 
= | | 16.16 

Hungarian State Rys. . iMO}GHe SP MECC U7 saysy) allstars |) SOE GHET iaaliy | asl 4) 8.541 3. 
Swedish State Rys.. 


Union of Swedish Private Rys. 


Swiss Federal Rys. . 


Berne-Loetschherg-Simplon Rys 


Polish State Rys. 


Bergslagen Ry. (Sweden... . . | 


distribution as regards running over bridges. 


Metr. t. 


: Passenger Miscellaneous : 
Railcars. carriages and other| Railbuses, break- 
down equipment. 
me ee |e SEM page aah 2a 
L A 


Metr, t. p. metre 


REMARKS. 


ir. t. |Metr. t. p. metre Metr. t. p. metre 
20 
L.6 ; 
).85 5.67 | 2.44 
asel-electric railcar 
eT | || 7.28 ||| 3-63 | Gey es 
ectric motor coach. 
Sleeping cars. | 
1 
18.3 5. Br |) Voz 16 Maximum authorized axle load : 20 t. 
ceictacileatr Speed restricted where required, ac- 
_-* ce ni See cording to condition of bridges. 
.6125 ) 7.045] 3.56 | 2.66 | 
lectric motor coach 
| | 

asl 

). 1325 | 3.78 | 2.60 1.65 


Unfavourable distribution of loads is 
avoided, 


No restrictions. 


No restrictions. 


No. conditions. 


Do not own such types. 
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The characteristics of the standard trains are as follows: 


1. Locomotives : 


Standard train of the Awstrian Federal 
Railways . 


Standard train of the Swiss Federal 
Railways . : 


Standard train of the Belgian National 
Railways Co. 
2. Wagons 
Austria 
Switzerland. 


Belgium 


P | =P 
F ke L 
(Metr. t.) 

| 25 | | 46.67] | 14.58 | 
22 14.67 9.78 
esa) | 16.67 | 12.50 
20 6.67 6.67 
pee | 16.67 | 7.41 
20 13.33 | 8.00 | 


d) Actual forces set up in the track by 
vehicles in motion. 


The strain to which the track is subjec- 
ted is increased by the forces transmit- 
ted to the axles, by the propelling ma- 
chinery, by the inertia forces of the mo- 
ving parts connected to the wheels, by 
inequalities, however slight, in the rail 
level, by the unequal distribution of the 
weight of an axle between its two 
wheels, and by the sudden load applied 
by trains at speed. 

Measurements have been made in the 
track of the Belgian Nat. Rys. Co. with 
a recording extensometer of great preci- 
sion (4). This extensometer was fixed on 
the foot of the rail in the space between 
two sleepers, as near as possible to a 
rail joint. 

These tests show that the stresses set 
up are little influenced by speed, unlike 
what might be expected « a priori ». 
This fact is undoubtedly attributable to 
the elasticity of the ballast. 

However, since only a few tests were 
made, we are not inclined to draw any 
definite conclusions from them; they are 
mentioned for the sake of information. 


(1) D.V.L. (Deutsche Versuchs Anstalt ftir 
Luftfahrt) extensometer. 


We hope that the Railways will see 
their way clear to make direct observa- 
tions on their roads, under various load- 
ing conditions, with the precision ins- 
truments which ingenious makers have 
placed at the disposal of experimenters. 


Lateral thrust of the vehicles 
on the track. 


e) The conditions governing the passage 
of vehicles over curves. 


The running of vehicles over curves 
sets a problem the importance of which 
increases in proportion as high commer- 
cial (overall) speeds are becoming cur- 
rent practice. 

Each new stage in the attainment of 
higher speeds compels manufacturers of 
railway equipment to increase the mo- 
tive power and to improve the standard 
of safety and comfort offered to passen- 
gers. 

The builders are also under the neces- 
sity of constantly adding to the lengths 
of locomotives and rolling stock, and 
augmenting the axle loads. 

On the Belgian Nat. KGS, COs, iar sive 
latest locomotives, the wheel base (be- 
tween extreme axles)’ is 11.45  m. 
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(37 7”) and the maximum axle load 
24 t. (23.2 Engl. tons) whilst the length 
of the metal coaches was fixed at 22 m. 
(72 21/8”) (excluding buffers). 

Consequently special precautions must 
be taken when designing modern vehi- 
cles as well as when laying the track, in 
order to avoid making curve negotiation 
more difficult. 

In vehicles, the problem of curve nego- 
tiation is solved by the generalised use 
of the bogie. 

There are, however, two factors oppo- 
sing the vehicles being lengthened inde- 
finitely : 

1. The reduction in width of the vehi- 
cle to prevent excessive overhang of the 
middle and ends of the body whilst pas- 
sing round curves. 

The extent to which rolling stock can 

be lengthened is necessarily limited by 
these reductions in width, since these 
imply a diminution of capacity and com- 
fort, which is contrary to the desired 
object. 
_ 2. The relative transverse displacement 
of the buffers of two coupled vehicles. 
This reaches its greatest magnitude when 
the vehicles are passing over a point 
of tangency in the track or over a short 
straight section between two reveyse cur- 
ves. The transverse displacement of the 
buffers increases in proportion to the 
length of the overhanging part of the 
vehicles. If the radius of the curves is 
sufficiently small, the two buffers may 
clear one another, become locked, and 
derail the vehicles. 

When all-metal coaches [total length, 
exclusive of buffers = 22 m. (72’ 2 Sl) 
overhang = 3.25 m. (10’ 8”), diameter of 
butters:= 0.51 m. (20 1/16”).], were. in- 
troduced on the Belgian Nat. Rys. Co., 
the question of buffer locking was spe- 
cially investigated, as a result of which 
the following instructions have been is- 
sued in connection with the lay-out of 
the track : 

a) Between two reverse curves, not 
provided with transitions, a straight sec- 
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tion should be interposed whose length 
varies from 14 m. (45’ 11”) to 0 m. as 
the radius varies between 150 and 300 m. 
(71/2 and 15 chains). 

b) The minimum width of six-foot 
way in slip points must not be less than 
DAS iim, ©e 2x) tm, (7 4 ese’ oir 
8 2 7/16”), depending on whether the 
angle of tangency of the slip-points or 
simple points as designed is 0.1086 or 
0.125 if the rakes have to take the 
branching-off roads in opposite direc- 
tions of two successive switches. 


As far as the locomotives are concer- 
ned, their flexibility has been increased 
generally by giving the driving axles 
more play, by the thinning down of cer- 
tain wheel flanges, and the use of bogies 
or trucks with more and more play. 

From the particulars we have collec- 
ted and which are summarized in Ta- 
ble 4, it seems hardly possible to deduce 
any definite relationship between the 
rigid wheel-base and the lateral play of 
the axles or groups of axles. 

The relative values of these two impor- 
tant factors, as regards negotiating cur- 
ves and the good behaviour of the track 
appear to have remained empirical, al- 
though the object desired is generally the 
same on all railways: « to ensure nego- 
tiation of curves of a radius not under 
150 m. (7 1/2 chains) ». 

The running of locomotives unto the 
branching off part of points and cros- 
sings is another question which deserves 
attention. There is usually greater dif- 
ficulty in running through the curved 
parts of points and crossings than 
through curves in the running road, par- 
ticularly when the points are located on 
a curve or preceded by a curve of rela- 
tively small radius. 

The increased difficulty at the entry 
to switches, at the point blade, must be 
attributed to the deviation of the latter, 
since an angle is introduced into the path 
to be followed by the wheels. 

Formerly the need for short switches 
predominated; switches of considerable 


| 
TAB! 


Vehicles with the most unfavoural 


" ADMINISTRATIONS. 


Deutsche Reichsbahn 


Austrian Federal Rys. 


Belgian National Rys. Oo. . 


Danish State Rys. . 


Netherlands Rys. 


en See ee ee ee 


State Rys. in the Dutch Indies. 


Hungarian State Rys. . 


Swedish State Rys.. 


Types of vehicles. 


Steam locomotives. 
Goods wagons. 


| Rigid wheelbase (W. B.) | 


(metres). ; 


——_— 


Wagons for bulky goods have | 
rigid wheel-base. 


Steam locomotives. 


Electric locomotives, 


Goods wagons. 
Railcars. 


Steam locomotives. 


Goods wagons. 
Railcars. 


Steam locomotives. 
Goods wagons. 
Passenger carriages. 
Railcars. 


Steam locomotives. 


Bogie wagons. 


Other wagons. 


Carriages. 


5.70 
5.67 
4.50 
7.00 


No restriction. 
Curves of R = 150m. can be 
: 


| 


——— 


negotiated. 
8.50 


4.60 
4.20 | 
4.27 | 
Articulated. 


Series 6300 W. B. 
Series 3900 W. B. 
Unrestricted. 


10 m. 

Sufficient play in axles to allow 
running over R = 150 m. curve 
Minimum: 2 m. 

Maximum: not laid down, 


Steam locomotives. 
Electric locomotives. 
Goods wagons. 
Passenger carriages. 


3.75 
5.00 
5.00 
2.56 


Steam locomotives. 
Electric locomotives, 
Goods wagons. 
Railcars. 
Passenger carriages. 
Steam locomotives. 


(2b1). 


4.30 
6.36 
2.60 
4.00 
9.50 


3.95 
Total wheel-base = 11.10 m. 


Union of Swedish Private Rys. 


Bergslagen Ry. (Sweden) 


Steam locomotives. 
Goods wagons. 
Railears. 
Passenger carriages. 


Steam locomotives. 
Goods wagons. 
Railcars. 
Passenger carriages, 


Swiss Federal Rys.. 


Berne-Loetschberg-Simplon Rys. 


Polish State Rys. 


Steam locomotives. 
Electric locomotives. 


Goods. wagons. 


PNIBSIS OH 
6-wheeled carriages. 


Steam locomotives. 
Goods wagons. 


4.15 
4.50 
4.50 
4.50 
4.10 
4.50 
4.50 
4.50 


No rigid wheel-base. 


6.50 


9.20 


6.00 
4.50 


racteristics as regards negotiating curves. 


Lateral play (P) of axles or groups of axles. 
(Millimetres) , 


Taximum transverse play either side of a 
medium position : 

End axles: + 22 mm. 

Intermediate axles: + 51 mm. 


10 mm. 


Other cha- 
racteristics. 


Restrictions on 
running. 


Enea 


New vehicles must be 
built to take curves 
of 150 m. radius. 


REMARKS. 


Longitudinal 
play : 
18 mm. 


11 mm. 
6 to 8 mm. in roller bearings. 


10 mm. in plain bearings. 
Up to 25 mm. in bogie bolster. 


Lateral play: Wagons. 
Number of Wheel-base Lateral play 
_ wheels. in mm. in mm. 
4 45 tio © Shs 
6 Alls oy 10) 8.5 end axles. 
6 @ tite 1K0) 31.5 intermed. axles. 


Carriages. 


Lateral play of bolster beam: 25 to 40 mm. 


PB se Al saauder, 


High-capacity goods wagons = 2 to 5 mm. 
Rancars, new condition = 0.5 mm. 
Passenger carriages = 24 to 27 mm. 

Goods wagons = 17 to 20 mm. 


The longest distance 
between bogie wheel 
centres is 18.50 m. 


Bogie = 55 mm. 
Trailing carrying axle = 55 mm. 


15 mm. 


15 mm. 


20 to 70 mm, for the bogies. 
10 to 150 mm. for the bogies. 


——_—_———— 


No restrictions on cur- 
ves of the S. F. R. 
System. 

Restrictions on  cer- 
tain structures and 
leaf bridges. 


No particular remarks 
concerning steam 
trains. 
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angular deviation were therefore the 
rule, the resulting difficulties in the way 
of running through them being miti- 
gated by gauge widening in line with the 
point of the blades. 

Switches of such designs were soon 
discarded when trains had to be run at 
high speeds over the curved parts of 
points. 

Modern points and crossings have to 
be designed so as to avoid as far possible 
any sudden change in direction of the 
path which the axles must follow, and to 
guide them in the best possible way by 
reducing to a minimum the play of the 
axles between the rails. 


The effect of speed on the track. 
f) High-speed train working. 


The following questions have been 
put : 

What is as a rule, on your lines, the 
maximum speed of vehicles on which there 
is no restriction? 

Have you any intention of raising the 
maximum speeds and for what classes of 
vehicle? 


The majority of the Railways consulted 
restrict the speed of trains of ordinary 
composition to 90/100 km. (56/62 miles) 
an hour. ‘ 

Only on the German, Belgian, Danish, 
and Polish Railways do speeds reach 
120 km. (75 miles) an hour. 

There is a tendency to allow railcars 
or motor trains to run at specially high 
speeds. The difference in speed, as com- 
pared with that of an ordinary train, va- 
ries considerably according to circum- 
stances; in Switzerland it reaches 25 
lm. /h. (15.5 miles), 1. e. 125 instead! of 
100 km. (78 instead of 62 miles), and in 
Germany 40 km./h. (25 miles), i.e. 160 
instead of 120 km. (100 instead of 75 mi- 
les). We presume that the discrepancy 
mentioned is due primarily to the rela- 
tive power of the different types of en- 
gines, sometimes also to the permanent 
way having sufficient strength to carry 
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railcars of light construction, whereas it 
would not stand the heavier loads of 
locomotives running at the same speed. 

The replies from the Railways do not 
mention these circumstances; but we can 
state that as far as the main lines of the 
Belgian Railways are concerned, there is 
nothing to prevent in principle, heavy 
steam or electric trains being run at the 
same speed as the motor trains. 

It is noteworthy that no Administra- 
tion records any outstanding perfor- 
mance made by electric trains with over- 
head contact line. 

Several railway systems are taking 
steps to raise the speed limits; the Swiss 
railways intend to do this only in res- 
pect of light steam trains or motor trains. 

The new limit towards which tend the 
efforts being made is 140 km. (87 miles) 
per hour, already) reached (and even 
exceeded) in Germany by rail motor 
coaches, and authorised in Belgium, as a 


_trial, for steam trains, on a section of the 


Brussels-Ostend international line. 

As regards the possibility of reaching 
a higher speed than that normally prac- 
tised on a given type of road, we think 
it worth mentioning a series of trials 
which were carried out, about the year 
1930, simultaneously by the Dresden Di- 
vision of the Reichsbahn, and on the Ne- 
therlands Railways. An account of these 
trials by Mr. Ch. Driessen, Chief Engi- 
neer, Permanent Way Department, Ne- 
therlands Railways, appeared in the re- 
view Spoor- er Tramwegen, 4th and 18th 
October and 1st September 1931 numbers. 
The result of this investigation was that 
the speed factor affects the track by in- 
creasing the static and compression 
stresses in the ratio 
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TABLE 5. 


Maximum speeds being run, and under consideration. 


(f = Trains. S = Steam. = Electric. Re = Railcars. F.M.T. = Fast motor trains ) 


a 


Es : Maximum speed 
ADMINISTRATIONS. Maximum authorized | ander consideration 
(km. /h.) : 

(km. /h.) 
a 
Present working 
hische Reichsbahn . . . . - -| 8.7. 120 E.M.T. 160 T. 140 T.A.R. 180  |speeds were introduced 


REMARKS. 


in 1934, 


ptrian, Federal Rys. . . . =. + ie, 1G; Re, SS ee Still uncertain. 


As a trial, the speed 

8.T. E.T. | 409 8.7. E.T. | 149 of 140 km./h. is al- 
EVV 5 Been lowed on the Ghent- 

Bruges section. 


gian ‘National Rys. Oo . 


vish State Rys. . 10 TRANG, 200 No change. 


‘hevlands Rys. Sn, IPL, Oe No change. 


Increased speed as and 
T. 90 when new locomotives 


te Rys. in the Dutch Indies. 
are built. 


ngarian State Rys. . Sela ee 100 Sar, Taw, ae 
edish State Rys.. Ty 95 No change. 
ion of Swedish Private Rys. T. 90 No change. 
orgslagen Ry. (Sweden) . A 0,0) No change. 
SeeLOO Increased speed of fast 
iss Federal Rys.. Light T. 110 light trains, railcars and 
Re. 125 light motor trains. 
; ; Possibly increased speed 
ne-Loetschberg-Simplon Rys. - + TT, So ee aie 
120 S.T. 140 ae | 


ish State Rys. 
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Present-day main-line permanent way. 
Rails. 
a) Rail manufacture and inspection. 


In order to stand up against present- 
day working conditions, the railways 
have had to equip their main lines with 
high-grade materials, capable of standing 
up in a normal way under the multiple 
static and dynamic stresses resulting 
from the continually increasing rolling 
loads and speeds. 


Amongst these materials the rail is 
clearly the fundamental element, as it re- 
ceives directly from the tyres all the 
forces developed by the moving masses. 
Safety in working and the cost of the 
track therefore largely depend upon the 
quality of the rail and its resistance to 
breaking and to wear. 

For more than ten years the main-line 
railways have concentrated their efforts 
towards improving the quality of the 
rails with a view to reducing the number 
of fractures and other damage occurring 
in service and to improving the re- 
sistance to wear. 

This problem has already appeared in 
its various aspects, on the agenda of pre- 
vious International Congresses, notably 
in London in 1925, and Madrid in 1930. 
It therefore seems opportune to review 
here the measures taken to obtain the 
desired objective. 


Rail manufacture. 
The first question is the following ; 


What process is used in manufacturing the 
steel for new rails to be laid on main lines? 
Give details of the kind and general com- 
position of the metal. 


Thirteen administrations, representing 
nine different countries, have replied 
more or less fully to this question. 

The replies are summarized in Table 6 
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‘from which it will be seen that all the 


known processes are resorted to for the 
manufacture of rails, for reasons which 
are as much economic as technical. 


In Germany the process adopted is 
either the Thomas (basic) or the Siemens- 
Martin, without any special requirements 
as to the chemical composition. The 
only provision is that the tensile strength 
should not be less than 70 kgr. (44.4 Engl. 
TONSEpPer sq.1s) em 

The Austrian and Hungarian Railways 
accept only Siemens-Martin steel for 
their rails, with 0.3 to 0.7 % carbon and 
0.8 to 1.4 % manganese, and a minimum 
tensile strength of 65 ker. (41.3 Engl. tons 
per sq. in.) to the very hard steel exceed- 
ing 80 kgr. (50.8 Engl. tons per sq. in.). 

The Belgian Nat. Rys. Co. and the 
Netherlands Railways do not specify 
the process of manufacture of the metal, 
but in point of fact normally use only 
rails of Thomas steel. 


The Belgian Nat. Rys. Co. specifies a 
minimum tensile of 68 to 78 kgr. (43.2 to 
49.5 Engl. tons per sq. in.), without any 
special clauses concerning the chemical 
composition, except a minimum content 
of 0.12 % silicon, this constituent being 
considered efficacious as an active de- 
oxygenating agent. 

The Netherlands Railways require a 
minimum tensile of 65 kgr. (41.3 Engl. 
tons per sq. in.) with a maximum phos- 
phorus content of 0.10%, and sulphur 
content of 0.06 %. 

The Dutch Indies Railways do not de- 
fine in any precise manner the manu- 
facturing process but only prescribe that 
the steel shall be basic or acid with the 
following maximum percentages 


Carbon 0.55 % 
Sulphur 0.06 % 
Phosphorus 0.10 % 


The Danish State Railways specify that 
the rails shall be made from Thomas, 
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TABLE 6. 
Rail manufacture. 


= final rolling temperature; R = breaking load; E = elongation. 


Chemical composition, %. Manufacturing tolerances allowed by the specifications. 


Precautions required by the specifications. _| Mechanical requirements of the specifications. : 
Miscellaneous ; 


Manufacturing process 


period of guarantee. 


ADMINISTRATIONS. 


of the metal, 


eee eee : Tensile strength El ti Other . ; F Sectional dimensions. | oe o/ 
| Refining and rolling. Discard, ee ears aa aS requirements. GC: Mn. Si, P. S. Length, in mm. in mm. | Weight, %. | 
| | | 
' SS EEE SERS EE SS I LL LLL CALS IE LEER LLL LLLELLILAL LLL. LLL 
Deutsche Reichsbahn <a ae : Thomas % ea | a ; 
or Siemens-Martin. ves one T > 70 | on se eae eo eve i. re # | 
z | ee —— | --— ee - —-— —— 
Austrian Federal Rys. Siemens-Martin. = ee T > 65 en bes 0.55 to 0.65] 0.8 to 1.4 | | 
\Before rolling, blooms Wid of foot 4 i a 
ne ee | must k sufficient] 1eight, width of heac 
Initial section of ingot | Saar for eaileseaihe thes s - Hee pre ery and thickness: of wom , None. | 
Belgian National Rys. Co. . Not specified. ona ed - ae than | from shrinkage holes,] T = 68 to 78 | A = > 12 % ~ 0.41 to 0.48] 0.9 to 1.00 apn 0.035 to 0.07 | 0.03 to 0.05 as + 0.5 mm. ; The rails a ae No guarantee specified. 
pen er eee <U umes the rail section. | <ooyegation or inclusions. oO UV. = 18. m opening of ) , 0 taken as weighing 50 ker. 
ta eee “| 1 = as low as possible. | Top discard may not be eal cree - 0.5 mm 
| less than 25 %. (Analysis not specified except for Si.) SUFEBCOR 
E : on ) 
Danish State Rys. . Bessemer. | tions be completely eli- dh = 70 to 80 ER 2s 107% T + 5E > 180 a ae ax < 0.075 ee “oe adh of inna ail thank 05 % ox ie average January 1st following com- 
Sie :-Marti ted ‘ : pletion of supply. 
Siemens- Martin. minated. | ness of web. weight of a delivery, . 
i maheralliaae Thomas. ae - T > 65 | £E > 12% os “ice +o os < 0.10 < 0.06 oe | oe | - | 
| me ; Thomas or Bessemer | Such that unsound por- ie | ) 5+ f th i ot 
| State Rys. in the Dutch Indies. or Siemens-Martin. xs | tions be completely eli-| T = 60 to 70 | we T x EH > 900 < 0.55 eh ae < 0.10 < 0.06 aa er 6 a ee 
minated. | of supply. 
Hungarian State Rys. . Siemens-Martin. T = 70 to 8 aoe T + 2E > 1035) 0.6 to 0.7 | About 0.8 About 0.2 About 0.04 et s <2 . os 
os aati : ec a ee a ee ee . ee ee i ee < 0.075 < 0.06 ‘Width of rail foot + 9 9 1° 
Swedish State ; sncmens- Martin. ea oa oe WO o U. < 0.05 Y 1 mm.;: + 0.5 mm. on ekagert 1 va 
Bwedish State Rys.. Ordinary electric. T > 80 e 2 0.58 to 0.68) 0.9 to 1.10 | 0.15 to 0.30 < 0.04 S 004 ie | height and width of head| , Excess not paid fer. | 5 years from date of supply. 
Electric Mn. tO Ss Bis 0.52 to 0.58|1.60 to 1.90) 0.15 to 0.30 < 0.04 < 0.04 | ee ft ae eG Insufficiency deducted. | 
’ ; 


7 


Union of Swedish Private Rys. This system applies the specifications of the Swedish State Rys. 


Bergslagen Ry. (Sweden) This system applies the specifications of the Swedish State Rys. 


= ae ee oe Section of ingots at least}The metal must be com- | - + 02 mm.’ on height :| Up to 2 %. 
Swiss Federal Rys.. oi paroeting ¥ 20 times that of finished| pact, free from impuri- T > 70 ne T x E > 900 | 0.3 to 0.45 | 0.9 to 1.05 < 0.15 < 0.08 < 0.05 Beh p age an Sf Sa ae Se faeaahe allows for: | 5 vears. 
pane | ties and blow-holes.  « + 3 mm. over 8 m.| £ 0.5 mm. on other di- | 1 % only . : . 
} | | mensions, fi ) 
~ ee ehictind | 0.3 to 0.45 | 0.9 to 1.05 < 0.15 < 0.08 7 | J Q ified | | 
Berne-Loetschberg-Simplo 5 oe | - Fe ~ 3 Sf = 0.05 Up to 2% + of specified 
U oetschherg “a n Rys. Electric Mi . steel. eee ose | 0.5 to 0.65 1.7 to 1.9 =< 0.35 < 0.02 < 0.02 ss oe ! wedi pec 5 years, 
| + 0.5 mm. on height and 
| | width of head. | 
| ES ae bs + 1mm. on foot (width). | [ . auc ) 
a, Largest possible section| Such that unsound por- + 2 mm. up to 10 m. -| Up to 21/2 %; specific ) 
Polish State Rys. Not specified. of ingot. at least two| tions be completely eli- on oe oe be vse < 0.06 < 0.05 "+ 3mm. from 10 |* OS to — Oh mee weight 12a 5 years | 
ibaa heating! easiest | : Os tee ae thickness of web. Excess allowed for: 
Opening of fishing sur- only 1 %. 


faces: 0.25 mm. 


ial 


la a ee 
e 


40 A Oneida rem 9825 mein yl icra ee Ae mm roan 4 


or eh eels ny gcecns son on, 
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Bessemer or Siemens-Martin steel with a 
maximum phosphorus content of 0.075 %. 

The different Swedish Systems (State 
Railways, Union of Private Railways, 


Bergslagen Railway) use, according to 
the hardness desired, either Thomas or 
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Siemens-Martin steel, or again ordinary 
or manganese electric steel. 

The strength and chemical composi- 
tion of these four varieties of steel as 
given in the Swedish State Railways’ 
official specifications are as follows : 


Thomas steel. Se USO IES: 
Hp eas steel. ordimary. manganese, 
ker./mm2 R > 80 R > 80 RS 85 
a kgr./mm_2 kgr./mm?2 ker./mm?2 
(47.6 Hngl. t.| (59,8 Bngl. t.| (50.8 Engl. t.| (54 Engl. t. 
p. sq. in.) : | $ é 
p. Sq. in.) | Pe 8d. in.) p. sq. in.) 
i 
Carbon. . . . . . « 40.45 to 0.55 %|0.55 to 0.65 %|0.58 to 0.68 %|0.52 to 0.58 % 
Silicon. Tilia Maas I 0.15 to 0.30 %|0.15 to 0.30 %|0.15 to 0.80 %|0.15 to 0.30 % 
Manganese . .. . . +40.9 to 1.10 J\0.9 to 1.10 %\0.9 to 110 %\1.6 to 1.9 % 
Phosphorus < 0.075 % << 0.050 % < 0.040 % < 0.040 % 
Sulphur < 0.060 % < 0.060 % < 0.040 % < 0.040 % 


The Swiss Federal Railways do not 
specify the process of manufacture of rail 
steel, but lay down the following chemi- 
cal compositon which may be obtained 
by the various processes : 


Sulphur 0.05 % 
Phosphorus 0.08 % 
Carbon 0.3 to 0.45 % 
Manganese 0.9 to 1.05 % 
Silicon 0.15 % 


The breaking strength must be at least 
70 kgr. (47.6 Engl. tons per sq. in.) 

The Berne-Lotschberg-Simplon Rail- 
ways use the same quality of rails as the 
Swiss Federal Railways, but also use 
harder rails of electric steel containing 
manganese to the following analysis : 


Sulphur 0.02 % 
Phosphorus 0.02 % 
Carbon 0.5 to 0.65 % 
Manganese i tio 9) Y% 
Silicon 0.35 % 


Finally the Polish State Railways leave 
the process of manufacture to the choice 
of the manufacturer, whilst limiting the 
sulphur content to 0.05 %, and the phos- 


ee SS SSSS0_—0m—mwss, 


phorus to 0.06 %, provided that the rails 
pass ‘the-other specified tests. 

As regards the rolling of the rails, the 
Belgian Nat. Rys. Co. and the Swiss Fe- 
deral Railways require that the section 
of the ingot shall be at least twenty 
times greater than that of the rail to 
be rolled from it. 

The Polish Railways require the sec- 
tion of the ingots to be as large as pos- 
sible and to produce at least two rails 
18 m. (59’ 5/8”) long. 

In addition, the Belgian Nat. Rys. Co. 
prescribes that the final rolling tempe- 
rature shall be as low as possible. 

As regards the discard, the administra- 
tions require that the unsound parts of 
the ingot be removed. In this connection, 
the Belgian Nat. Rys. Co. stipulates that 
before rolling the blooms ought to be 
sufficiently cropped at the top and bot- 
tom to ensure the rails being free from 
blowholes, segregations or inclusions of 
whatever kind. The discard from the 
top of the ingots must not be less than 
25 % of their weight. 


The macrographical tests and the in- 
spection of the fracture of the top dis- 
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card are used to check these require- 
ments, 

Generally speaking, the replies recei- 
ved show that the breaking strength spe- 
cified for rails in the running lines va- 
ries between 65 and 85 kgr. (47.3 and 
54 Engl. tons per sq. in.), the latter value 
being laid down by the Hungarian State 
Railways. 

The ordinary carbon or special man- 
ganese electric steels are utilised princi- 
pally for hard rails of a tensile strength 
exceeding 80 kgr. (50.8 Engl. tons per 
sq. in.), which are being experimented 
with to obtain greater resistance to wear 
without marked brittleness. 


As regards the chemical composition, 
certain Railways, notably the Swedish 
State and the Swiss Federal, indicate the 
allowable proportions of the various 
constituents and specify at the same 
time the minimum breaking - stress; 
others content themselves with stating 
the breaking stress whilst merely limi- 
ting the percentages of sulphur and phos- 
phorus, leaving to the manufacturers 
complete liberty to adopt the composi- 
tion which they consider the most suit- 
able to fulfil the specified conditions. 


It is a somewhat difficult matter to 
arrive at average figures for the princi- 
pal elements composing the various 
steels. 


For Thomas steels, it would not appear 
desirable to exceed a carbon content of 
0.5 %, since brittleness can result from 
higher proportions. 

For Siemens-Martin and electric steels, 
with which a greater hardness is desired 
the proportions of carbon may vary bet- 
ween 0.6 and 0.7 %. ; 

The proportions of manganese are ge- 
nerally comprised between 0.8 and 1.0 %. 

Silicon is usually present in propor- 
tions ranging between 0.1 and 0.2 on 

Phosphorus does not as a rule exceed 
0.07 % in Thomas steels and 0.04 % for 
Siemens-Martin and electric steels. 


The proportions of sulphur in Thomas 
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steels does not generally exceed 0.05 % 
and 0.04 % in Siemens-Martin and elec- 
tric steels. 

The proportions of phosphorus and 
sulphur may be even less than 0.02 % for 
the more carefully produced metals. 


Inspection of rails. 


The replies, tendered by the adminis- 
trations consulted, to the second ques- 
tion asking what are the conditions sti- 
pulated for the acceptance of rails are 
classified in Table 7 attached hereto. 


The methods most commonly adopted 
for ensuring good quality of the metal 
from which the rails are made generally 
include : 

— a partial or complete chemical ana- 
lysis. 

All those Railways which have sent 
copies of their specifications require par- 
tial or complete chemical analyses, from 
the manufacturer. A certain number of 
checks on analyses, by the Administra- 
tions, are provided for. 

— a test of the homogeneity of the 
metal, either by simple examination of 
the broken sections, or by a macrogra- 
phical investigation. 

On the Belgian Nat. Rys. Co. the tex- 
ture is examined, and since 1923 the 
macrographical examination is used as 
rejection test. With this object, examples 
of good and bad macrographs have been 
published as a guide to the manufactu- 
rers. 

The Netherlands and the Polish State 
Railways likewise require macrographi- 
cal tests, but only for information. 

Micrographical tests are regularly car- 
ried out by the Belgian Nat. Rys. Co. on 
sections of rails taken from the top dis- 
cards, in order to verify the degree of 
homogeneity of the metal and to make 
sure some « Overheated » structures do 
not reveal that the rails have been rolled 
too hot. 


The Polish State Railways also regu- 
larly carry out micrographical examina- 


ae 
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TABLE 7. — Rail acceptance tests. 


SS 


AD “TS me : ‘Lensile tests. : ; ee Re ia ad ¥ , fae atone 
Bete Ae EONS, Drop tests. | Hardness tests. T = tensile strength. Other mechanical tests. Macrographical or micrographical tests. Chemical analysis. 
E = Elongation. 
Deutsche Reichsbahn . . . . . . 5 000 kgrm | 
a : x , : «ee . nA ee Oe ere rnimice ve 
Deflection 100 mm. for a distance between supports of 1 m. 
Rene een : a | ae .. ae Shesides 1 
| J | 
Initial blow (kgrm.) = | 
ee ; : : | 
| Austrian Federal Rus. J moment of inertia of the rail about centre of gravity Test piece of 20 nim. diam, and 200 mm. 
| in cm?*. Hardness tests. effective length. 
e distance from the centre of gravity to the most stressed T > 65 kgr./mm?. 
fibres. J 60 | 
Succeeding blows = 0.4 up tof = —. | 
e? e Se Se eae 
ze / The works must supply, before the start of 
SOO Resilience tests with the Charpy pendulum. |Macrographs made by the Bauman ne the tests, complete analyses of all the casts. 
Ba term. . ae Ps ae Sart at 3 tests pieces of the same series must give} on a number of sections representing 12 %| ‘These analyses furnish the amounts of C. 
; = The drop of the tup is 6 m. The weight of. the tup is Brinell HRECAOBE ae on Jaguar irom Test piece of 13.8 mm. diam. ; a resilience not less than 2 kgrm./cm?.}| of the number of ingots: must not show] yy, § Pp and Si. the minimum content of 
Belgian National Rys. ¢ 1000 kgr. After each blow the deflection is recorded.| the top discard, Two impressions which 100 mm. bet arks ‘erture: Secti i ation. Micrographs] Which epee 
Belgian Nationa ; ant eee ac lo | Pe eit tase dinnictes caretaehe cen mm. between gauge marks. Texture : Sections taken from the foot by any appreciable segregation. Micrographs which, 0.12 is essential. Analyses are con- 
All diseards must resist one blow without breaking. AOE iy aren i = 68 to 78 ker. /mm?: means of a chisel. The breaks must exhi-/ at different places must not show any signs] yoJled by check tests in the laboratories 
bit a fine close-grained texture. of overheating. of the Company. 
; 150 ene For a S7-kgr./m. rail: 5000 kgrm. } Weight of tup - : ; 
For a 45-kgr./m. rail: 6000 kgrm. | 1 000 ker. ; Ball of 19 mm. Test piece of 20 mm. diam, and 200 mm. The works must supply the analyses for S 
Danish State Rus. Pieces of rail cut from the top end of the bar before the first} Under pressure of 50 000 kgr. the impres- effective length. and P of all the casts and a complete 
i rail. During the test the specimen ought to have a tem-| sion ought not to be less than 3.5 mm. T = 70 to 80 kgr./mm?. i. . analysis as called for by insp ; 
_ : ; : : Fo analysis as called for by the inspector. 
L, Loo a nerature of from 15 to 50° C. nor greater than 5 mm. in depth. One test per 100 tons of rails. : ¥ 
Must resist two tests without showing any sign of fracture. 
Weight of the tup = 1000 ker. | 
f j The energy of the first blow is to be 4500 kgrm. for | 
Netherlands 46.900-kgr. per m. rails. After the first blow the test xs T > 65 ker./mm2. / 
is to be continued with a blow of 2250 kgrm. until the / 
deflection reaches 100 mm. without fracture of the rail. 
State Rys. in ti e Dutch I lies te Impact tests. cs T = 60 to 70 ker. /mm?. = Macrographical tests. ‘The works must supply the analysis for C 
: Weight of the tup = 500 ker. ~~ | and P of all the casts and one complete 
Repeated blows until the rail has reached the stipulated oS ae analysis for every 10 easts. lf the inspector 
without fracture. This deflecti is 91. 84. 82 mm. for the : : : need : a ee ee - * 
es = 24.3/ker./m. etigior dans iihardacae=iak 70-75, 75-80, 80-85 kgr./mm2 Brinell tests for information r ee ror Wear tests by the Spindel system, for considers it desirable, checks on the ana- 
Hungarian State Rys. . and 26. 20. 78 mm. for the 48.3-kgr./m. rail. f purposes. # a ; information purposes. - lvses are made in the laboratory of the 
\ Drop of tup: 3 blows from a height of 6.30 m. and consecutive blows Company. 
1 from 3.15 m. for the 44.3-ker./m. rail. 3 blows of 7.00 m. and con- - 
secutive blows of 3.50 m. for the 48.3-kgr./m. rail. “Ae 
Ball: 19 mm. diam. = 
Dive he ark ae Load of 50 000 ker. he maker must place at the disposal of the 
niga sae ie i Se Weight of tup: 1000 kgr. | Depth of impression ought to have maxi- re ar a 75 fee are 7 eigeoe: the analyses of samples, made by 
S50-kgr. rail: J kgrm. f % Saesteks or Siemens-Martin, cor, im 
haem . Pieces of rail cut from the tc bar before the| Mum values of: Oe ace 2 2 eae ~ =, 
Swedish State Rys.. . - - - - pean ener er Ps tke ee Pic hice 3.8 mm. for Thomas ; f For ordinary electric steel, T > 80 kgr. ois - Basic process: Chemical analysis for C 
2 loo j are eneracs : Bl 35.4 mm. for Siemens-Martin ; For electric manganese steel, T > 85 kgv. and P. for all the casts. Complete ana- 
a temperature of from 15 to 50° C. , : gral Sosa ShneyaTTea Rs : z ‘ : . : 
i Hh hp. a aa ; Sits 3.4 mm. for ordinary electric steel ; or miormative purposes. c , lysis of 1/10 of all the casts if the inspec- 
No trace of fracture or other defect after the test. = : : 
3.1 mm. for electric manganese steel. tor requires it. 
: ; : Tate 5 : z {ci acess: Ana i 
Union of Swedish Private Rys. . . This railway applies the specifications of the Swedish State Railways. te Pads so far as required 
Bergslagen Ry. (Sweden) . . . . This railway applies the specifications of the Swedish State Railways. i i a ; 
{ i ; : 
Temperature of the rail + 10° C. minimum. Fee cr 6 tO ees Test pieces of 20 mm. diam. and 200 mm. The works supply complete analyses of all 
: itiz , cor i re ; iv ; : ei ; ffective length, A 2 he : : asts i 
Wacias Federal Rye... - ..-- - ope blow, 5 000 kgrm., followed by successive blows of ae a recasions foblansdelcuahtancae in ec ie ength, cut from the head of Resdisnes <Oeiiera (emi) ota eee a the casts. The checking of the analyses 
200 kgrm. until the deflection reaches 100 mm. without : aon thiennds 16 e raul. is made upon chips taken from the test 
breaking or cracking DA TER ETS Bae cae T > 70 kgr. /mm? piece 
‘4 wie : in diam. j , pss 
Berne-Loetschberg-Simplon Rys. bi 2 
Sg Macrographical test rans- - 
i Weight of tup = 1 000 ker. hehe actions of ee ac ee thick The Works 00S te 
Must resist two blows from 1 000 kgr. falling from a height, Brinell tests. ; z : = m. thick-| the casts. The analyses give the content 
3 : : : ness, cut from the end of the rail. C. Mn, Si, P. and S. Th 1 
Del k Teate Sa expressed in metres, equal to 1/10 of the weight per metre/Diameter of ball 10 mm.;__ pressure _ Tensile tests. Micrographical test on in U, > SI, F, - e samples are 
“te ot PS TS a eae of the rail, expressed in kgr. 3 000 kgr.; ratio of the pressure to the (for information purposes). a: head taken at the time of pouring, and gh 
After the second blow, the rail may have any deflection] impressed area * 200 kgr. per mm’. the welt checked by the inspector once monthly in | 
whatever, but must not be broken. babes the course of manufacture. 
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tions on the head, web, and foot of short 
lengths of rail cut off during manufac- 
ture. 

— tensile tests, which are rejection 
tests on all the railways, except the Po- 
lish State which regards the tensile tests 
as only being carried out as a matter of 
information. 

These tests performed on test pieces 
machiued from the rail give the breaking 
stress, the elongation, and if desired, the 
elastic limit of the metal. 

— hrittleness tests, which consist ei- 
ther of measuring the live load absorbed 
by small test pieces taken from the body 
of the rail, or more frequently of sub- 
mitting short lengths of rail to drop 
tests, which they must stand according 
to the specifications. 

The drop test on rails as an elimina- 
ting test is specified by all the Railways 
which we have consulted, whilst resi- 
lience tests on small test pieces are made 


only by the Belgian Nat. Rys. Co. and - 


the Swiss Federal Railways. 

— hardness tests, which amplify and 
check the tensile tests and give an idea 
of the resistance of the rails to wear. 

In this connection, the Belgian Nat. 
Rys. Co. requires that rails subjected to 
the Brinell hardness test with a ball of 
10 mm. (4”) under a load of 3000 ker. 
(6600 Ib.) should give impressions of 
3-9 to 4.45 mm. (0.153” to 0.175’) dia- 
meter. 

The Hungarian State Railways are the 
only ones to include a wear test in the 
specifications. 

The Belgian Nat. Rys. Co. has recently 
revised the technical clauses of its spe- 
cifications for ordinary rails and has 
reduced appreciably the number of static 
tests (tensile) in order to give greater 
importance to the dynamic tests. Thus, 
the number of resilience tests on small 
specimens taken from the head, the web 
and the foot of the rails has been in- 
creased, and the drop test with a 1 000- 
ker. (2200 Ib.) tup falling 6 m. (19 
81/4”) has been standardised for all top 
discards from all the ingots. 
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In short the above remarks show that 
the aim of the most recent specifications 
of the main-line Railways has been 
above all to secure rails of sound metal, 
of a compact and homogeneous texture 
capable of better resistance, without ab- 
normal breakages or premature damage, 
to the various stresses resulting from the 
severity of present-day operating condi- 
tions. 


Use of special steels. 


In certain cases it has appeared more 

economical to use special steels. The 
replies to the first question already show 
that several Railways use more or less 
extensively rails from hard Siemens- 
Martin or electric steels, with a high car- 
bon content, and a breaking strength 
exceeding 80 kgr./mm2 (50.8 Engl. tons 
per sq. in.) 
_ Tests are in hand also by the Belgian 
Nat. Rys. Co. of rails made from electric 
steel for use on curves of less than 500 
m. (25 chains) radius in order to reduce 
the side wear. 

Hard electric perlitic steels having a 
manganese content of 1.6 to 1.9 % are 
mentioned by several Administrations, 
namely the Ausfrian Federal and the 
Swedish State Railways. With the same 
object, the Deutsche Reichsbahn makes 
use of compound rails, the head being 
of very hard steel and the web and foot 
of ordinary steel. 

The Danish and Hungarian State Rail- 
ways also refer to the use of this kind 
of rail as an experiment. 

In tunnels, to reduce oxidation, the 
Belgian Nat. Rys. Co. is experimenting 
with small quantities of rails of Thomas 
and electric steel having a copper con- 
tent of 0.4 to 0.6 %. 


Heat treatment of rails. 


In recent: years, heat treatment of rails 
as a means of improving the characteris- 
tics of the ordinary rail metal, seem to 
have met with favour on several Rail- 


ways. 
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This heat treatment is usually effected 
by hardening the head of the rail in wa- 
ter, immediately after leaving the rolling 
mill, or after cooling the rails and re- 
heating to the required temperature, the 
tempering being obtained by conduction 
of the heat stored in the mass of the 
head. 

According to the degree of hardening 
and the efficacy of the subsequent tem- 
pering, the structure of the outer skin of 
the head becomes either martensitic or 
sorbitic, which finally governs the qua- 
lity of the whole rail. 

The Deutsche Reichsbahn uses rails 
similarly treated. 

The Belgian Nat. Rys. Co. and the Hun- 
gartan State Railways are conducting 
tests with rails of a similar kind. 

The former Railway has adopted the 
practice, since 1932, of putting into ser- 
vice, on curves of less than 500 m. (25 
chains) radius, small quantities of rails 
treated by the process of the « Société 
Miniére et Métallurgique de Rodange- 
Ougrée », which differs from the current 
practice of the other systems by the rails 
being completely cooled after rolling 
and then reheated in a suitable furnace 
prior to hardening the head. 

This method possesses the obvious ad- 
vantage of hardening the head of the 
rail at the correct temperature, and at 
the same time obtaining an annealing ef- 
fect in the remainder of the section. 

It is clear, of course, that the cost with 
this process is appreciably larger than 
that with the direct hardening method 
and the respective merits of each system 
will have to be judged by the practical 
results obtained. 

These methods of treatment will, of 
course, be adopted much more extensi- 
vely in the future if they favourably 
affect the economic balance sheet of 
the track. 


* 
Cen 


In order to reduce the drawbacks of 
the present type of rail joint, the Belgian 
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Nat. Rys. have had unter test, since 1933, 
rails with the ends heat-treated by means 
of the « Arbed » system. Up to date 
about 6 000 rails 27 m. (88’ 7’’) long have 
been placed in service in the fast lines, 
after having received this treatment 
which hardens the rolling surface of the 
rail ends and the upper and lower fishing 
surfaces, by improving the structure of 
the metal over the whole rail section, in- 
cluding the web in line with the fish bolt 
holes. 

The object in view is to reduce the 
number of breakages at the ends by 
avoiding crushing and unevenness at the 
joints, to obtain harder fishing surfaces 
with greater resistance to hammering 
where in contact with the fish-plates, 
and finally to overcome the tendency of 
the rails to develop fissures in the bolt 
holes. 

We are able to state that up to the pre- 
sent joints of rails treated in the above 
manner behave definitely better than or- 
dinary rails of the same age and stressed 
under identical conditions. 


*” 
* * 


b) The section and length of rails 
for main-lines. 


The information received from the 
Administrations consulted is summarized 
in Table 8. 


Rolling section and weight of the rails. 
— With the exception of the Berne-Lét- 
schberg-Simplon which still puts into 
service new bull-headed rails at the 
same time as flat-bottomed rails, all the 
Administrations consulted have adopted 
the Vignole rail. 

The weight per linear metre of the rails 
used on the main lines is usually between 
42.5 kgr./m. (83.2 lb. p. yd.) (Poland) 
and 50 kgr. (100.8 Ib. p. yd.) (Belgium). 
A marked tendency is noticed towards 
increasing the number of sleepers, to a 
much greater extent than increasing the 
cross section of the rail. The standard 
50-kgr/m. rail of the Belgian Nat. Rys. 


FEBRUARY 1937 


a ae 


— 383/129 — 
TABLE 8. 


Section and length of rails laid on the main lines. 


| . Section of rails. a | 
7 = Vignole (flat-footed). he di Dimensions (in mm Us i Welding 
| ADMINISTRATIONS. DH = Double headed. a { L ayaa len pte laid elding. 
wr Weight, kgr. per " rths tai sad | = 
Description. eas sree a | b c d New rails, Re-used rails. When used. AA — ; | Process used. 
and proposed. 
Deutsche Reichsbahn. . V 49 ker. 65.2/70 14 125 148 30 m Long welded rails on|In the open road 60 m.,|  Thermit and electric resistance 
; bridges and in tunnels. as an experiment. | welding. 
| On large bridges having | aot : . 
\ RS ; In sidings, cut and resist-| expansion devices, the | Resistance welding, exceptionally ther- 
Austrian Federal Rys, . 49 ker. 67 14 125 148 25 m. ance welded end to end] length may reach 145 50 m. | mit. On the site, for bridges of 
/ up to 56 m. length. m., in the tunnels considerable length. 
100 m. | 
In the open road, 54 m Electric resistance welding, for rails 
: aa0 cP car, , came) < fe: ale f 54 m. and less. In tunnels and 
ae duane Batcannt sid os a ee Tunnels and bridges : as a trial on the Brus-| °% ; PEM Phe 
elgian National Rys. Co. 50 ker. (2 15 140 151 27 m. 35 m. 54 m., sometimes 108 m.| sels-Antwerp electrified on bridges, rails of 54 m. welded in 
Teg pairs by the thermit process. 
_ OO COO hu — | ee ————————————————_ | ————————— 
; Long welded rails on oe sg be rails. 
Denish State Rys. 45 ker. 68/70 13.76 126 140 15 and 30 m. bridges and in tunnels. ‘m. lengths formed Thermit process. 
| by welding together 
(1 500 m.). , 
2 lengths of 15 m. 
Original rails + 36 m. 
{ On the large bridges : 
Netherlands Rys. . 46.9 ker. 72/74 14 120 142 18 m. the welded length may As a trial, 24 m., which; Thermit process. 
reach + 200 m. with| 8!¥éS satisfaction. 
expansion devices. 
State Rys. in the Dutch ine = & 27.20 m. by electric resist- Resistance welding, 
TE: eae 41.52 ker. 68/71 13.5 110 138 13.60 m. ance welding On a few bridges, electric are welding. | 
. “ey on On large bridges and in | 
42.8 ker. 7 15 tunnels, the length of 1 eS : : 
Hungarian State Rys. 44.5 ker. 66/70 14 120 140 24 m. the welded rails is de- 30 m and. Gay cost lennon 
48.3 kgr. 65/70 15 120 148 termined by local con- ‘ 
ditions. 
} ee | ee ee eee ee ee aE a 
Swedish State Rys. . 43.2 ker. 69/70 14 133 133 20 m. 18.40 m. and 22.40 m. Resistance welding. | 
' 6 5 20 m. by machining. Wel- ) 
Bytes ands: ay 5-41.18 ker State Railways’ 1896 type. bm ding of old rails: 45 m. a | 
ies sche terant iM 5-43.86 ker Prussian type. in all cases, (3x15). Welding of new ARERR EON: 
Ae oe he rails: 40 m. (2x20). 
Sri eceti ae. en ARS en tl 
pT a ee ee eT 43.8 ker 65 14 125 140 > welding Butt weldi tri 
gop aechid Dak ot hae 67/69 14 125 142 ae nde eee att welding (ee 
24 m. 33 m. in the open. 72 M./piectric resi : a 
; , : > resistance and thermit welding. 
s) e : Exceptionally 30 m. on in tunnels (by welding arate : | 
Swiss Federal Rys 45.93 kgr, 65 l4 125 ee bridges and at level rails either in or out of Trials by the clectrie a5 am 
wis: 8. 2 ancare acetylene methods. 
crossings, the track). 
| 45.93 kgr. S.F.Rys, I. 
Berne-Loetschberg- 48.85 ripe 8.F.Rys. II. 24 m. eee None. None, 
Simplon Rys. 42 kgr.° 8.0. type. — eee 
ee ee EL eee 
It is intended to increase 
; 5 “9 125 140 18 m. ve the lengths of the rails 
Polish State Rys. . 42.5 ker. GB /Y2 se by welding. 
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Co. has replaced, for relaying purpo- 
ses, the light rail weighing 40.65 kgr./m. 
(81.9 lb. p. yd.) and the heavy 52 and 
57 ker./m. (104.8 and‘ 114.9 lb. p. yd.) 
rails; the sleepering alone differs, accor- 
ding to the speed and the traffic. Track 
equipped with 50-kgr./m. rails haying a 
wide foot (140 mm. = 51/2’) does not 
cost more than track with 40.650 kgr./m, 
narrow-footed (105 mm. = 41/8”) rails 
because the latter requires metal bearing 
plates. ‘There are, moreover many well 
known advantages in using a standard 
rail section. 

Length of rails. — The new rails at 
present used in the main lines vary from 
13.60 to 30 m. (44’ 77/16” to 98’ 5 1/8”) 
in length. 

The Deutsche Reichsbahn regularly 
uses in the open track 30-m. rails and 
the Belgian Nat. Rys. Co. uses exclusively 
27-m. (88 7”) rails on main lines. 

The Belgian Nat. Rys. utilise on branch 
lines carrying light traffic (under 8 000 
tons daily) serviceable rails taken up 
from the main lines, worn down less than 
5 mm. (3/16), with the ends cut off, 
and if need be, with the section of the 
head improved. Rails thus repaired are 
welded electrically, in a workshop, by 
the flash-butt method, into standard 
lengths of 35 m. (114% 110”). 

Welding. — Most of the Administra- 
tions consulted resort to welding to in- 
crease the length of the rails. This prac- 
tice was first of all adopted in sidings. 
In the running road, it has been applied 
chiefly in tunnels and on metal bridges. 

Experiments made show that except 
at the ends, the track can be made con- 
tinuous in tunnels where the tempera- 
ture variation is small. In Denmark a 
section of track 1300 m. (4264’) long 
has been welded in a tunnel 1500 m. 
(4920’) long. 

Several railways, namely those in Ger- 
many, Austria and Holland, weld the 
joints on metal bridges. Holland gives 
200 m. (656’) as the maximum length 
of rails welded into a single length. Aus- 
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tria has not exceeded 145 m. (457/ 8”) in 
length and Belgium 108 m. (354 4”). 

It is well understood that special devi- 
ces to take up expansion are provided 
in the track at suitable locations. But the 
problem occupying many of the railways 
at the present time is that of laying such 
long rails in the running roads. Germany 
has already for a number of years laid 
on the main lines 60-m. (197’) rails. The 
joint gaps are sensibly less than those ob- 
tained by calculations based on the free 
expansion of the rail for the maximum 
range of temperatures which might occur 
in the course of the year. 

In any case, however the track be laid, 
the expansion is more or less opposed 
by the tightness of the fastenings of the 
rails to the sleepers, by the grip of the 
fishplates and by the ballast. Variations 
in temperature always develop stresses of 
greater or lesser amplitude in the rails, 
sometimes in compression and sometimes 
in tension. These stresses are a func- 
tion of the more or less considerable re- 
sistance offered by the fastenings to the 
rails sliding on the sleepers and when 
the resistance of the fastenings is very 
great, as for example, when the rails 
are fixed to the sleepers by clips and 
bolts or by cotters, owing to the resis- 
tance exerted by the ballast against the 
track sliding. 

The variation in stress, when expan- 
sion or contraction is entirely prevented, 
is roughly 0.250 kgr./mm? of the cross 
section of a rail for each degree C. of 
change in temperature of the rail (0.35 
Engl. ton per sq. in. per degree 11a) B Wale 
variation in load over the entire section 
of a rail having a weight of 50 kgr. per 
metre (100.8 Ib. per yd.), under the same 
conditions, is approximately 1600 ker. 
(3 520 Ib.). 

In order to determine approximately 
the resistance offered by the ballast to 
the longitudinal sliding of the track, the 
following test has been made at the cen- 
tral permanent way depot of the Belgian 
Nat. Rys. Co. 
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A section of track, composed of two 
rails 6 m. (19 8 1/4’) long, laid on ten 
timber sleepers was prepared. The stan- 
dard ballast consisted of broken stone, 
40 to 60 mm. (19/16” to 23/8”); the 
thickness of the first layer, under the 
sleepers, was 30 cm. (1’); the second 
layer, between the sleepers, was trimmed 
off to the level of the tops of the sleepers. 

After packing the ballast, the longitu- 
dinal displacement of the track carrying 
no load was determined by the aid of a 
hydraulic jack thrusting, on the one 
hand, against a fixed stop and on the 
other hand against the centre of one of 
the end sleepers of the section of track. 

The initial sliding began under a mean 
thrust of 3400 kgr. (7500 lb.), being 
about 570 kgr. per metre (983 lb. per ft.) 
of track. 

In the course of the experiments there 
was no evidence of the rails sliding rela- 
tively to the sleepers. 

This result fairly agrees with that ob- 
tained by Mr. Felice Corini, Professer at 
the Higher Royal Institute of Engineers, 
at Genoa, viz. 600 kgr./m. (403 lb. per 
it.) of track (4). 

Tests made on the fastenings of the rails 
to the sleepers have given, as was to be 
expected, results which depend upon 
the type of fastening and the degree of 
tightening. Under normal conditons of 
tightening, the values of the resistance to 
sliding between rails and sleepers in the 
case of fastening by clips, bolts and 
spring washers, or cotter fastening, were 
appreciably greater than that of the lon- 
gitudinal sliding of the whole of the track 
on the ballast. The track (rails and sup- 
ports) as a whole therefore moves lon- 
gitudinally, when the above-mentioned 
fastenings are properly tightened. 

Tests have also been made on the new 
track of the Brussels-Antwerp electric 
line, consisting of rails 54 m. (177/ 2/’) 
long, laid upon 98 sleepers per rail. 
The hard-wood sleepers are protected 


(1) Bulletin of the International Railway 
Congress Association, April 1936. 
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by ribbed sole plates fixed to the slee- 
pers by means of 2 coach screws. The 
rails are secured to the base plates by 
means of clips and bolts, with spring 
washers interposed, having a resistance 
to flattening of 3 tons. 

Prior to the tests, the rail fastenings 
and fish bolts were unscrewed at night 
time, at a temperature round about 9° C. 
(48° F.) with the object of eliminating 
stresses produced by temperature varia- 
tions, and they were then tightened up 
again. 

Recording instruments with amplify- 
ing hands, placed at regular intervals at 
the ends, in the middle and intermedia- 
tely, half-way between the ends and the 
centre of each of the rails under obser- 
vation, measured the expansion of the 
track relatively to fixed pegs.in the bal- 
last and independant of the track. 

Observations were made on a section 
of track 54 m. (177’ 2”) long; on another 
section of 162 m. (531’ 6”) with closed 
joints, and on a further section of 270 m. 
(885’ 10’) likewise with closed joints. 
The fish-plates at the ends of the sections 
under observation were slackened so as 
to have widely opened joints. 

The results of these observations are 
given in the diagrams, figures 1 to 3. 

The observations were made between 
9 and 33.50 C. (48.2 and 92.3° F.). 

The displacements occurred on both 
sides of the centre of the lengths tested 
and they were roughly symmetrical. The 
diagrams give the results measured at 
15°, 20°, 25°, 29.75° and 33.5° GC. (59, 63, 
77, 85.5 and 92.30 F.). 

They show that for a variation in tem- 
perature from 9° C. to 33.5° C. making 
24:5° €. (44,10 F) difference, the extre- 
mities of the 270-m. (885’ 10”) section of 
track were displaced by 11.35 mm. 
(0.445). Calculation gives, on the as- 
sumption of free expansion of the rails, a 
displacement of the ends, relatively to 
the centre of the 270-m. section, equal to : 


x 185000 x 24.5 = 41.3 mm. 
= (1.626”), 


80 000 


Figs. 1 to 3. 


Milieu du rail 


middle of rail. 


Note: 
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The expansion is consequently hampe- 
red and stresses increasing towards the 
middle part are developped in the rail. 

The section of rail situated at 60 m. 
(197’) on either side of the middle of 
the 270-m. length moved to the extent 
of only 1 mm. (0.039), instead of 18.4 
mm. (0.72) if the expansion had been 
free. Thus it may be said that the expan- 
sion of the middle portion of the length 
is entirely prevented and that there are 
developed in the rail stresses equal to : 
0.250 kgr. x 24.5 = 6.125 ker. per mm? 
(3.89 Engl. tons per sq. in.) of cross sec- 
tion. 

It should be noted that stresses of this 
magnitude can develop in rails of any 
length in traffic when, owing to creep, a 
certain number of joints are closed up, 
especially if the track abuts at one end 
against points and crossings. 

Thus arises the idea of welding in situ 
the joints of all the rails except those in 
points and crossings. 

The precaution would be taken of wel- 
ding the joints at a temperature of about 
30° C. (86° F.) after having practically 
eliminated stresses by completely sepa- 
rating the rails after slackening the faste- 
nings to the sleepers, and the fishplates. 

Assuming that after welding, the maxi- 
mum temperature reaches 55° C. (131° F.) 
and the minimum temperature — 10° C. 
(14° F.), or a range relatively to the tem- 
perature of the rail when welded of 25° 
and 35° C. (45 and 63° F.) respectively, 
the compression stresses will not exceed 
0.250 x 25 = 6.250 kgr./mm? (3.97 Engl. 
tons per sq. in.) of the rail section, and 
the tensile stresses will reach a maximum 
value of 0.250 x 35 = 8.75 kgr./mm2 (5.56 
Engl. tons per sq. in.) of the rail section. 

This solution is perhaps preferable, 
since it limits the stresses to pre-deter- 
mined figures. 

Joints of long rails always get out of 
adjustement to a greater or lesser extent. 
Consequent upon a sudden and material 
increase in temperature, compression 
stresses above 6 kgr./mm? (3.81 Engl. 
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tons per sq. in.) of rail section may 
easily occur. 

By welding the rails, wide joints in 
winter are incidentally avoided, and 
track maintenance is considerably sim- 
plified. 

Obviously any lifting of the track when 
the temperature of the rails exceeds 
45° C. (118° F.), which is an exceptional 
figure, must be prohibited and the layout 
in plan, whether on the straight or on 
curves, should be maintained as accura- 
tely as possible. 

Rail welding over long lengths of track 
is practised in America, principally on 
the Delaware & Hudson Railroad (2). 

The most commonly employed welding 
processes are the electric resistance pro- 
cess, and the thermit process. The elec- 
tric are and oxyacetylene methods are 
likewise practised on several systems, 
generally experimentally. 

The Belgian Nat. Rys. Co. since 1935 
has made more than 20000 resistance 
welds by means of an A. E.G. automatic 
welding plant. 

Pieces of welded rail, weighing 50 
kgr./m. (100.8 Ib. p. yd.) have been sub- 
jected to drop, tensile, static bending, 
resilience and Brinell hardness tests as 
well as to metallographical examinations. 

Compared with the thermit welding 
and electric welding made with a ma- 
nually operated machine, the electric 
process with an automatic machine 
shows an incontestable superiority, the 
adjustement of the machine enabling the 
zone of coarse crystallisation from over- 
heating, which occurs at the weld, to 
be reduced to the minimum. 

Rails 54 m. (177’ 2’) long on the Brus- 
sels-Antwerp electrified line, made up of 
two 27-m. (88’ 7’) lengths welded to- 


(1) The present note had been written when 
there appeared in the Revue Générale des 
Ohemins de fer the noteworthy investigation 
by Mr. A. Martinet, Chief Engineer, Paris- 
Lyon-Méditerranée Railways, on the « Buck- 
ling of jointless track on ballast, and rails 


‘of great length » which contributes a theo- 


retical study of the first order to the debate. 


wok’ 


~ ” 
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gether, have been annealed around the 
welds, to 875° C. in an oil fired furnace, 
provided with a self-recording pyrome- 
ter. 

The overheated zone in the weld exhi- 
biting before annealing a highly deve- 
loped acicular crystallisation, entirely 
resumes its normal condition by anneal- 
ing. 

Welded second-hand rails put into ser- 
vice in branch lines and sidings without 
being annealed haye given satisfaction 
up to the present. 

Electrically- and thermit-welded rails 
unannealed, have been subjected to fati- 
gue tests by repeated bending on a 50-ton 
Amsler vibrator at 500 vibrations a mi- 
nute. 

All the thermit welds, except one, bro- 
ke, but none of the electric welds could 
be broken on this machine. 

Additional tests will be made on an 
Amsler vibrator of 100 tons. 


c) The rules governing the withdrawal of 
rails and the means employed to delay this 
withdrawal. 


Particulars given on this subject by 
the Railways consulted are summarized 
in Table 9. 

In actual practice rails are withdrawn 
from the main lines long before the limits 
of wear prescribed by the regulations are 
reached, for a variety of reasons, such as 
fracture at the ends Starting from the 
fish bolt holes, deformation of the ends, 
wear of the fishing surfaces, etc. 

The Belgian Nat. Rys. Co. has adopted 
in recent years a policy affecting rail 
renewals, based on the following consi- 
derations 

It has been found from measurements 
made on the rails of our main lines that 
the average vertical wear of the rail head 
is from 0.5 mm. to 0.6 mm. (0.0196” to 
0.0236’) per annum, for a daily traffic 
of about 50 000 tons. 

It is noticed that this wear is not mark- 
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edly influenced by down (‘) or up gra- 
dients. 

On curves, the distribution of the axle 
load may be more or less unequal on the 
two files of rails, such inequality in- 
creasing as the radius is smaller and the 
superelevation large. 

Moreover, on curves of small radius 
the side wear of the rail is considerable. 

The rails on curves therefore have to 
be renewed although the rest are still 
very good; the curves therefore should 
be eliminated when considering the fre- 
quency of the general renewal of rails. 
Excessively worn rails in curves should 
be replaced at the suitable moment by 
second-hand ones having the same verti- 
cal wear as that of the adjacent rails. 
The proportion of these rails is not very 
high, being of the order of from 5 to 
10 %. 

Track laid in tunnels also demands 
special treatment, since the rails dete- 
riorate more rapidly as a result of the 
constant dampness and of the action of 
the fumes which linger there. 

The general problem of the frequency 
of rail renewal on main lines is thus 
simplified. 

The normal replacement of rails, as 
much on roads carrying heavy traffic as 
those with light traffic, is not undertaken 
on account of the diminution in section, 
but most often on account of the general 
condition of the permanent way as a 
whole. 

In average cases the vertical wear of 
the rails in a road which has reached 
a state justifying replacement is from 5 
to 6 mm. (3/16” to 1/4”). This reduction 
in height does not affect the strength of 
the track very much, but usually when 
the rails are so far worn, the ends 
are so deformed and the fishing surfaces 
so worn that the track maintenance be- 
comes very costly and difficult. 


(1) Since the braking of the trains takes 
place normally on revolving wheels, the action 
between wheels and rails is as though there 
were no braking. 
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{f therefore we take 5 to 6 mm. (3/16” 
to 1/4”) as being the maximum allowed 
wear of rails in main lines, such track 
carrying a daily traffic of 50000 tons 
will have to be renewed every 10 years, 
in view of what has been stated above. 

Accepting this assumption, the fre- 
quency «y» of renewal of a main line 
carrying a daily traffic of x tons will be : 
10 « 50 000 


J = 


4 

The equation zy = 500000 is that of 
a rectangular hyperbola plotted on its 
asymptotes which are perpendicular to 
each other. 

The renewal period of important lines 
has been reduced to 3/4 of that calculated 
by the above formula, the practical limit 
of verlical wear being thus fixed at 
4 mm. (5/32”) approximately for these 
lines. 

Such lines carrying many fast trains 
naturally should be renewed more often 
than the other lines. 

The maximum life of rails in running 
roads carrying light traffic can be accep- 
ted as 50 years. 

The average age of rails in all sections 
of the running roads with a given traffic 
has been computed. Statistics have been 
prepared of the traffic density in tons 
on. all sections of the System. 

The practical life of the rails on these 
sections of the running roads has also 
been calculated in terms of the daily 
tonnage they carry. 

Finally the ratio of the average life to 
the practical life of the rails for each 
of these sections has been computed. 

For an isolated section, this ratio will 
be about 0, if the rails of the whole sec- 
tion have just been renewed, or will be 
equal to 1, if all the rails of the section 
have reached the practical life, or some 
value between 0 and 1. 

If this ratio or index is greater than 
unity, the practical life has been excee- 
ded. 

The average life, the renewal frequen- 
cy and the index are determined for all 
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sections of the main lines of the system, 
and for all the sections of its other lines. 
Finally the mean index value for the 
whole of the lines of the system is ob- 
tained, 

These tables show that the positon is 
generally favourable, with an average 
index of 0.36. 

This state of affairs is, in part, the 


consequence of the interruption and 
postponement of renewals during the war 
period. 


For the aggregate of all the running 
roads of the Belgian Nat. Rys. Co., the 
average renewal period is about 37 years, 
corresponding to a yearly percentage of 
about 2.75. In order to allow for contin- 
gencies 3 % has been assumed. 

Remarks. — Such calculations are not 
absolutely correct, the tonnages not al- 
ways being recorded accurately. 

Moreover, the tonnage is supposed con- 
stant, although it varies day by day and 
the traffic currents alter. It is none- 
theless an excellent guide to a rational 
renewal policy. Moreover, the vertical 
wear of the rails is measured in all cases 
before the renewal is decided. 

Theoretically, three per cent (3 %) of 
the rails in the running reads should 
consequently be renewed yearly. 

This number does not include track 
having to be renewed prematurely, when 
altering the layout of lines and stations, 
nor curves with heavy side wear, nor 
again track in tunnels. _ 

Taking these latter sections into ac- 
count, the average percentage of rail 
renewal is 4%. 

Rails are removed from important lines 
when worn 4 mm. (5/32/). 

Such rails are used on secondary lines: 
after cutting off the ends the rails are 
resistance welded and make very good 
second-hand rails 35 m. (114 10”) 
long. Rails worn 4 mm. in fact will give 
25 years’ service (average life of the 
sleepers) in roads carrying 8000 tons 
(annual vertical wear 0.08 mm. 
(0.315), before the total vertical wear 
reaches 6 mm. (1/4’), 


AN 
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TABLE 9. 
Rules for removing the rails from the track and building up worn rails. 
y . Apes eee beyond which the rails are taken up. 


This latter is usually measured 15 mm. below the running surface. 


Rules for taking up rails on the main lines 
ADMINISTRATIONS. 


== Building up of rails. REMARKS. 
ecording to vertical and lateral wear For other causes: defects, damage. 
of the rail heads. 
Deutsche Reichsbahn . . . . . , | When the vertical and lateral limits of wear When defects, cracks, breaks, etc., Not done: 
are reached. are discovered. 
. > y . W . § | 
Austrian Federal Rys. The rails are replaced when necessary through pronounced wear or other defects. Not done. e usually cut off the ends of | 


removed rails fit for re-use. 


a ee i ee ee oe WD a a 


V = 4 to 6 mm. ; 
National Rys. Go.:. . . . |U determines the replacement of the rail, when|The following defects cause the removal of the Not done. Repair of cros- 
~ oe a it reaches the lower edge of the head or when| rails: cracks, flaking, crushing, corrugations.| Sings as an experiment. 
the inclination to the vertical is about 30°. 


Cutting off the ends and resi- 
stance welding, for making up 
long rails, re-used. on second- 
ary lines and in sidings, 


Rails of 45 kgr./m. and speed > 70 km./h. : 


=O mm, 
Fe! Rails of 37 kgr./m.: V = 10 mm. Fishings and welded parts ee Renewal by complete sections 
ish State Rys.. . . ... .- L = 12 mm. measured along a horizontal passing (when welding is used) are specially watched. No tates preferred. 


through the centre of the radius forming the 
inner edge of the head. 


—_—_— CU 
rr 


In practice, the limit of wear is never reached 
ae in the running roads; removal takes place for N 
a = = c ; : ot done, 
Vetherlands Rys. . . . . +. + + V = 15 mm. L no fixed limit. defects, corrugation of the running surface, 
wear of the fishing surfaces, etc. 


Moment of vertical resistance is reduced by wear 


State Rys. in the Dutch Indies. to 75 % of the original moment. 


Visible defects. Not done, 


The extent of the wear, the defects of the 


. . ° . . | 
F running surface, indications of fatigue are ns 
Hungarian State Rys.. . . + + + No absolute rules. taken into consideration having regard to the Trials contemplated. 
loads, the speed and safety. 
‘wedish State Rys ie Pe a No rules. According to wear and also other indications. Not done. | 
Union of Swedish Private Rys. . - V and L wear from 5 to 8 mm. Great attention is given to crushing of the ends. $s 
No special instructions. The rails are withdrawn when crushing at the ends 
Bergslagen Ry. (Sweden) . - - -: has become excessive or in case of defects. 
V = 14 mm. L determines the replacement of|Removal is generally carried out as the result 

ae the rail, when the lateral surface is worn| of wear and deformation of the running sur- Not done. 

| Swiss Federal Rys.. . »- - + «+ * along a concave curve the versine of which] face at the ends. 


reaches 1 mm. 
ee eee ee 


F hb Simpl Rys Vs=14-mm. Eee) ram, Fractures of .rails or cracks in the fish-plates. Not done. 
3erne-Loetschberg-Simplon 2 


Sees ee eee eee 


V=8mm. When a rail is worn both in height 
| and laterally, the wear of this rail has to 
be calculated by adding to the wear in | 
height (a) half the wear in width (b), measu- 
red at 15 mm. below the running surface. 
The total must not exceed 8 mm. 

b 
a+—< 8mm. 
2 


Worn or crushed rail ends 


Polish State Rys. repaired by welding. 
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Taking the life of rails in the running 
roads as 50 years, second-hand rails ca- 
pable of a further useful life of 25 years 
may be considered as 25 (50-25) years 
old when relaid. 

On secondary lines with a daily traffic 
of 4000 tons, rails worn 5 mm. (3/16/) 
vertically can give a further 25 years’ 
service. 


By using on secondary lines service- 
able rails worn 4 to 5 mm. (5/32” to 
3/16”), removed from the main lines, the 
renewal figure has been reduced below 
4% per annum for new rails. 

The general condition of the Belgian 
lines has been improved considerably 
since this rational method was followed, 
and for these reasons it was felt it would 
be interesting to describe it. 

Among the Administrations consulted, 
only the Polish State Railways report 
that they build up the rail ends by 
welding. The Belgian Nat. Rys. Co. 
has recently, as an experiment, built 
up 20 points and crossings by oxy- 
acetylene welding. This System does 
not build up rails ends, as it con- 
siders the method to be only a pallia- 
tive when applied to the crushed rail 
ends with the fishing surfaces also in 
bad condition. It prefers to replace rails 
with crushed ends, and to repair those 
taken out by cutting off their ends and 
welding them end to end by the electric 
resistance process. These rails are then 
used on secondary lines or in sidings, 
according to the amount of wear. 


* 
* * 


Rail joints. 
a) Design of rail joints. 


The joint is the weakest part of the 
track. The shocks set up by the wheels 
of passing vehicles depress the joints and 
ultimately deform the rails. The ensuing 
fatigue increases with the wheel loads 
and speeds. These shocks, moreover, 


Ii—6 
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more or less seriously damage the rolling 
stock, besides detracting from the pas- 
sengers’ comfort. 

On most of the railways consulted the 
sleepers at the rail ends touch, or the 
joint is carried on a double sleeper. The 
sleepers near the joint are usually spaced 
closer together than the others, to streng- 
then this part of the road. 

When the sleepers at the joints touch 
or when double sleepers are used, the 
fish-plates are usually flat with four bolt 
holes. 

When the sleepers nearest to the joint 
do not touch, angle fish-plates or fish- 
plates extending below the rail foot are 
preferred in most cases as stiffening the 
joint. ; 

The Netherlands Railways introduced, 
in 1928, a fish-plate with a special cast 
iron chair, arranged so that the fish- 
plates are only pressed against the 
fishing surfaces of the rails by and when 
the rolling loads pass. 

The bolts which are shown in Table 10 
are not used to tighten up the fish-plates, 
but to keep them in place. With this 
fishing arrangement, the resistance to 
free expansion is a minimum and holes 
need not be drilled near the rail ends. 

The Netherlands Railways, however, 
report that this design has been discon- 
nued as not being quite satisfactory. 

At first sight, it seems to us that as 
the play is taken up on the load coming 
on, the fishing surfaces would wear more 
quickly. This Administration is again 
using a suspended joint with heavy dou- 
ble-flanged fish-plates. 

Table 10 sums up the particulars given 
by the Administration consulted on the 
design of joints, with drawings of the 
most characteristic, or the most fre- 
quently used types. It also gives the 
information collected on sleeper spacing 
at the joints, methods of maintaining the 
fi-hing, and the heat treatment of the 
rail ends, when used. 

The Belgian Nat. Rys. Co., in 1933, 
began to use rails with the ends heat- 
treated by the « Arbed » process, the 
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effect of which is to harden the rolling 
surface at the ends as well as the fishing 
surfaces, at the same time the process 
improves the structure of the metal 
throughout its section, including the web. 

The object in view is to reduce the 
number of fractures at the ends by avoi- 
ding crushing and unevenness at the 
joints, to obtain harder fishing surfaces, 
and finally to prevent cracks developing 
from the fish bolt holes. 

Up to the present, joints with these 
rails are decidedly better than when 
ordinary rails of the same age carrying 
the same loads are used. 


b) Width of joint gaps. 


From the point of view of the good 
. behaviour of the track, it is advanta- 
geous to reduce joint gaps. 

Many railways base the width of the 
gap on the theory of free expansion of 
the rail Others, notably the Deutsche 
Reichsbahn, the Belgian Railways, the 
Netherlands Railways (in the case of 
24-m. = 78’ 9” rails), and the Swiss 
Federal Railways, allow smaller gaps. 

If the gaps of track laid with long rails 
— exceeeding 30 m. (98’ 5 1/8”) — were 
to be based on the assumption of free 
expansion, the advantage of reducing the 
number of joints would be illusory, since 
the remaining gaps would be of excessive 
width. 

In point of fact, the expansion is not 
free, especially if the fastenings are well 
tightened up. Figure 1, page 387/133, re- 
presents the expansion, starting from the 
middle of a rail 54 m. (177’ 2’) long in 
the Brussels-Antwerp electric line. 

The free end moved only 3.65 mm. 
(0.144) for a variation in temperature 
of 24.5° C. (44.1° F.). 

The movement calculated on the 
sumption of free expansion would be 


as- 


it 
——_ xX 2 24.5 =8. . (0.325” 
30 000 x 27.000 x 24.5 = 8.27 mm. (0.325”) 

The bolts of the fish-plates connecting 
the rail under observation to those next 
to it were left loose during the test. 
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The coach screw does not appear to be 
a fastening really effective against rails 
creeping on the sleepers, and this defi- 
ciency has had to be made good by using 
special devices. 

Table 11 summarises the information 
on this subject supplied by the Railways 
consulted. 

Rail fastening by cotters (Ougrée) or 
by clips and bolts (Geo, Angleur) are suf- 
ficiently effective to make unnecessary 
the use of any other device for preven- 
ting the rails creeping on the sleepers. 

However, the track as a whole can 
creep on the ballast. 

The joints, therefore, must be checked 
periodically and re-ajusted to the proper 
width, in order to prevent the track 
suddenly getting out of line should the 
temperature rise considerably and sud- 
denly, and some of the gaps become com- 
pletely closed. 

By reason of the heavier axle loads and 
the higher train speeds, every endeavour 
should be made to improve the joints. 
We would, moreover, refer in this con- 
nection to the considerations already 
developed in this report on the length of 
rails. 

Sleepers. 
a) Laying plan and sleeper spacing. 


The information received from the va- 
rious railways consulted is classified in 
Table 12. 

The general tendency is to increase the 
sleepering. Many systems use 5/3 sleeper 
per metre of track, i.e. 1667 per km. 
(2 682 per mile) on important lines. In 
exceptional cases this number is still fur- 
ther increased, on account of the nature 
of the formation or of very unfavourable 
conditions of loading, as on the Brus- 
sels-Antwerp electrified line, where it is 
1815 sleepers per km. (2 920 per mile). 


b) Nature and characteristics of the 
sleepers used. 
Among the Systems consulted, six use 
both wood and metal sleepers. 
The type of sleeper selected is gover- 
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TABLE 10. 


Joints and types of fishing. 


Sleeper spacing at the joints. 


a, b, c, d in millimetres. Hu 
TTS TQ ap are eat treatment 
ADMINISTRATIONS. Types of fishing used. Joint ————= — 
pe, ey Stripping and Cleaning and Replacement Taking up wear | of rail ends. 
— ‘ 5 r =r | 
examination. oiling. of materials. os 
j — BS Sy as = — 
= Wire 
Deutsche Reichsbahn Double or contiguous sleepers. Periodical. Hig! 7 ditioned No. 
Contiguous bolted sleepers. | 
2700s Deem ] ee . 
| Austrian Federal Rys. 4-hole flat fish-plates on contiguous sleepers. Sleepers near joint sleepers are a paar tee not) 
nearer to one another than under used so far. 
body of rail. | 
_——————qq_e—- O_o = Sa { _ = 
Contiguous sleepers. ) 
3 : Lobe leepeia de At each complete : When_needed ver rect 
Belgian National Rys. Co. . Flat 570-mm, fish-plates with four 25-mm. bolt holes. Sleepers near joint sleepers are era Reclaimed oil. reconditioned Hi -—_ ; od ene 
a . tish-plates 


nearer to one another than under 
body of rail. 


ee ei ee ee ee 


Danish State Rys. 4-hole flat fish-plates on double sleepers. 


Contiguous sleepers. 
= 260 to 310. 
Sleepers near joint sleepers are 
nearer to one another than under 
body of rail. 


Jetherlands Rys. 


Ls 


1928 type supported joint, and suspended joint. Consider giving 
up the supported joint for the suspended joint with heavy 


double-flanged flat fishplates. 


Methods of maintaining the 


Every other year. 


fishings. 


| 
i 
] 
] 
| 
i 
| 
| 


Graphite. 
Bolts dipped in_ non-| 
acidiferous tar. Coach-| 


screws coated with non-| 
acidiferous tar. 


Mineral oil mixed 
with graphite. 


fish-plates. 


Renewal of defective 
parts. 


Reconditioned 
fish-plates. | 


Contrivance to make| Deemed useful but not 
up for wear. 


°° >a ee 


= ss 


soX (ee, 


oa 

» & : aed 
: a | bea “ot 
aa SS ee a° 
4 & — ~~ 

7 

‘ = sf 
_—— » 


ADMINISTRATIONS. 


| State Rys. in the Dutch Indies. 
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TABLE 10 (Continued). 


Types of fishing used. 


Suspended joint. 


| Hungarian State Rys. . 


Suspended joint. 
Contiguous sleepers. 


Angle fish-plates. 


6-hole angle fish-plates. 
4-hole flat fish-plates. 


Swedish State Rys.. 


Contiguous sleepers. 


| 
| 
| Union of Swedish Private Rys. 


| 


| 


Bergslagen Ry. (Sweden) 


| Swiss Federal Rys.. 


ee 


Berne-Loetschberg-Simplon Rys. 


Polish State Rys. 


i 
Suspended joint. 6-hole angle or —y type fish-plates. 


4-hole angle fish-plates. 


Suspended joint: 


43.8-kgr./m. rails. 6-hole ton fish-plates. 


45.5-kgr./m. rails. 


4-hole flat fish-plates. 


Double or contiguous sleepers. 


Suspended joint. 


Sleeper spacing at the joints. 
a, b, c, d in millimetres. 


Methods of maintaining the fishings. 


Ser Qe 
pe Pe Stripping and 


examination. 


Cleaning and Replacement 


oiling. of materials. 


Heat treatment | 


rail ends, 


4-hole flat fish-plates. 
6-hole angle fish-plates. 


Flat or angle fish-plates. 


4-hole flat fish-plates. 


@ 1547 
N= Rays ; S ey 
paleo 13.602m5 rail! In case of we ad? ut vate 
C=iiu 
: 
—|— - ——— = 
= PAY) ae 
2 —- oi Periodical 
ee 24-m. rail, tightening up No. 
i= 765 of nuts. 
o— 200) 
b = 490 ay Job ; Use of reconditioned 
6 ee BGS Periodical. No greasing, | fish-plates. ; No 
a= 640 
a—d3l 
b = 690 Shee ea Tees - : Use of reconditioned 
co =770 48:5 kgr./m. rail 15 m. long. No greasing, Fach -adeltes ae No 
Oh == 107K0) 
(== anil) 
ee 690 15-m. rail. Use of reconditiondd | Use of « Skeius » N q 
Crest 0) fish-plates. packings. Oe, SEELOG. 
ah = 7670) ) 
ao iv F ici lat 
b = 520 oe ; | Use of packing plates 
poe Bee 24-m. rail. No greasing, | or cambered fish-| No. 
d = 600 | plates. 
c 2 {helo ee ee ee = | 
a= 420 No. 
_—————————— nn ; 
| 
oO 260 
oe f y _ . 
b wi ay Contiguous bolted sleepers. Periodical, When needed. Trials would be 
: At) desirable, 
P= 1 078) j 
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TABLE 11. 


Anti-creep devices. 
ES 
Devices used. Remarks about 


results obtained. 


ADMINISTRATIONS. 
Type. Distribution. 


As a rule creep is prevented when the fastenings 
of the rails to the sleepers are kept properly 
tight. In particular cases special devices are 
fitted at the middle of the rails. 


ttsche Reichsbahn . 


ay ee : According to circumstan- 
In the new permanent way, special devices are : é 
‘ ces all the sleepers are 
no longer used to overcome creep as the plates ; . pane 
on. the clips holding the rails ensure an ade iced) with" “locking 
P 8 acai plates and clips, or, one 


pate Bry: sleeper out of two only. 


strian Federal Rys. 


The devices for overcoming creep comprise, for 
each rail of 27-m. length: 

a) 2 projecting lugs fixed to the rail by 2 bolts ; 
each lug abuts against a sleeper, connected RCE 
to 5 preceding sleepers by a flat bar, placed wide ae ce : 
outside the rails, at 0.5 m. from the foot results. 
of the rail. 

b) These devices are supplemented according to 

needs by independent devices. 


Igian National Rys. Co. 


: 10 per 30-m. rail, the two ; 

15 ‘ — — centre ones acting u Satisfactory 
Device sprung over the base.-of- the rail. mutual opposition. 6 per castles 

15 and 18-m. rail. 


amish State Rys. . 


The fastenings well tightened up suffice im 
general to overcome creep. Tn case of neces- 
sity, use of thrust plates between the slee- 
pers, bolted to the web of the rail. 


etherlands Rys. 


eee Ss 
tate Rys. in the Dutch 
Indies a ce ae 


Ee 


: , : A Result not 
Special tightening-up devices. see eateloee 


ee ee ee 
Locking plates of the « GEO » type with double] Every 2 sleepers or Comal equi. 


ungarian State Rys. washers of very great capacity (10 tons). oftener. 
wedish State Rys. Anchorages. 
: ‘ Anchorages and one or more tie bars per section ere 
nion of Swedish Private - we Satisfactory 
Rye. : ie Ny of track connecting between them 5 sleepers : ae 


along the centre line of the track. 


(1) 43.8-kgr./m. rails, thrust brackets against |(1) The number is deter- 
the sleepers, « Mathé » system. mined by the gradient 
of the line and the ce 


ee ey. (Bweden! intensity of the traffic 


(2) 45.5-kgr./m. rails: locking plates. (2) Every 2 sleepers. 
—_o=gveaane ena eae jearceeeen eee a 
. 5 3 Variable, according to Satisfactor: 
wiss Federal Rys. Anti-creep devices of the « Fair » system. a eres S a ara s 
HOARE Se ae Various systems. 2000 per km. Good results. 
é : : : {Variable number deter- re : 
Special devices applied to the centre’ sleepers} ined ie Gial and) ox Salle a 


olish State Rys. . 


f rail sections. i 
of rail sectio perience. 


TABLE 12. 


Kind and spacing of sleepers used in main-line track 


ADMINISTRATIONS. 


Deutsche Reichsbahn 


Austrian Federal Rys. 


Number of sleepers 
per rail length. 


The spacing of the slee- 
pers in the running 
road is 0.65 m., 47 slee- 


pers per 40 m. 


Maximum 
number of 

sleepers per 
kilometre. 


er 


"1567 


Kind of sleepers used. 


Metal sleepers. 
flard wood sleepers (oak or beech) and soft 
wood (fir) impregnated with creosote by} 
the Ruping process. 


39 sleepers per 25 m. 


1560 


Hard wood sleepers (oak or beech) and soft 
wood (larch or fir) impregnated with] 
emulsion of creosote and zine chloride. 


Metal sleepers. 


(life 


impregnated with 


45 sleepers per 27 m. 1667 
5 : 98 sleepers per 54 m Neer ee - 
Belgian National Rys. Oo. . (Brussels-Antwer . 1815 Hard wood sleepers (oak and beech) im- 
Ronee nee pregnated with creosote, Ruping process.| 
Danish State Rys. . 48 sleepers per 30 m. 1600 Sleepers of Danish fir or beech, impregnated 
with creosote. 
Atay ee meee pee i 667 Sleepers of oak, beech or fir, impregnated) 
etherlands kys. Bleepers: 0/3 x length 1 with creosote, Riping process. 
of the rails in metres. 
State Rys. in the Dutch Indies. 20 sleepers per 13.60 m. 1470 Teak sleepers, untreated. Metal sleepers. 
£ ne a : , ‘ . Timber sleepers (beech) impregnated with 
Hungarian State Rys. . 35 sleepers per 24 m. tee creosote, Riiping process. 
; 30 sleepers per 18 m. 1667 At present the timber sleepers are no longer 
Swedish State Rys.. impregnated, but there are many treated 
52 sleepers per 20 m. 1600 sleepers in the roads. 
Untreated fir sleepers. 
Union of Swedish Private Rys. 20 sleepers per 15 m. 1333 Tests with impregnation by arsenic will take 
place this year, 
Oe i. ; Sleepers impregnated with creosote 
Bergslagen Ry. (Sweden) Spacing of sleepers in 20 to 50 years) and untreated (life 10 to 
running road: 770 mm. 15 years). 
Oak or beech sleepers 
creosote, « Ruping » process (life 20 tc 
Swiss Federal Rys. . 41 sleepers per 24 m. 1708 25 years). Metal sleepers (life 35 years). 
Trials with concrete sleepers have not giver 
satisfaction. 
Berne-loetschberg-Simplon Rys. 1500 Timber sleepers impregnated with creosote 
Metal sleepers. 
y feat i : | 
Polish State Rys. 29 ‘sleepers per 18 m. 1611 Weed mlecpers-4m preg aa Se eae 


an emulsion of creosote and zine chloride 
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ned by technical, local, or economic rea- 
sons. Metal sleepers, for example, can- 
not be used in places where they would 
be destroyed quickly by weather or local 
conditions. 

Like in other large steel-producing 
countries, 100000 to 200 000 metal slce- 
pers have been used annually in Beigium 
since 1929. 

These sleepers, with welded bearing 
plates without holes, behave well in the 
road, even on lines used by trains run- 
ning at 120 km. (75 miles) per hour. In 
Germany, however, the practice is to use 
only wood sleepers in the most impor- 
tant roads over which the international 
and long-distance corridor home trains 
are run, such lines being included in a 
special class. 

Oak and beech are the timbers most 
used for sleepers. Some countries for 
reasons peculiar to themselves, also use 
soft wood sleepers (fir, larch, etc.). 

The dimensions of wood sleepers are 
approximately the same on all the rail- 
ways. 

Nearly all the countries impregnate 
their sleepers either with creosote, gene- 
rally by the Ripping process, Or with an 
emulsion of creosote and zinc chloride. 

Teak sleepers used in the Dutch Indies 
are not treated. The Swedish State Rail- 
ways no longer impregnate fir sleepers, 
for reasons it would be interesting to 
know, and the Union of Private Swedish 
Railways which used not io treat fir 
sleepers, is at present making trials by 
impregnating them with arsenic. 

Among the Railways consulted, Swit- 
zerland alone gives particulars of trials 
with reinforced concrete sleepers, but 
reports that they have not given satisfac- 
tion. 


Rail fastenings 


The fastenings of the rails to the slee- 
pers ought to be capable of resisting the 
forces wich tend to pull them out and 
deform them. 

The way the material, especially the 
sleepers, stands up largely depends on 


BULLETIN OF THE INT. RAILWAY Concress ASSOCIATION 


401/147 


the tightness of the fastenings; we have 
previously mentioned the very effective 
part played by the fastenings in preven- 
ting the rails creeping on the sleepers. 

The rail fastenings used in the running 
roads, with dense, heavy and fast traffic, 
ought therefore to be strong, easy to 
maintain and to keep always well tigh- 
tened up. 

The information received from the 
Administrations consulted on this subject 
is summarised in Table 13. 

Certain railways, notably in Belgium, 
Denmark, Holland, and Sweden, fasten 
the rails directly on the sleepers, without 
4 metal sole plate. In this design the 
coach screw is the usual fastening (Swe- 
den alone still uses the spike). This me- 
thod is widely used in France, and was 
adopted in Holland under the name of 
the « Est type » fastening; it is also 
widely used in Belgium. It gives good 
results on the straight and in curves of 
large radius, provided that the rail foot 
is sufficiently wide. 

Several Railways, including the Reichs- 
bahn, the Austrian Federal Rys., the 
Swiss Federal Rys., and the Polish State 
Railways., invariably insert metal bea- 
ring plates between the rails and the 
sleepers. Some of them use soft wood 
sleepers (fir, larch, etc.) and the foot of 
the rails used on these systems is gene- 
rally narrower. Among the Railways 
laying the rails directly on the sleepers, 
some, as the Belgian Nat. Rys. Co., do 


not adopt this practice on curves of small 
radius, but use bearing plates to maintain 
the gauge of the track more acurately. 

There are two main types of bearing 
plates : those fastened on to the sleepers 
by coach screws which serve at the same 
time as fastenings for the rails, 6 to 8 
coach screws being used for each sleeper, 
and those incorporating a double faste- 
ning set, one to fix the bearing plates 
on the sleepers, and one fastening the 
rails to the bearing plates. 

In this case, the bearing plates are 8¢- 
nerally fastened to the sleepers by coach 
screws. The rail, with its foot held bet- 
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ween the ribs of the bearing plate, is fas- 
tened either by coach screws, or by clips 
and bolts, with a spring washer between 
the clip and the nut, or by wedge-shaped 
cotters. The arguments set forth earlier 
in the report in connection with the use 
of long rails and welding them lead to 
the conclusion that the best rail fastening 
is by bolts or cotters on wide ribbed 
bearing plates independently secured to 
the sleepers. 

Where metal sleepers are used, the 
bearing plates are generally welded to 
the sleepers and the rails are fastened to 
the bearing plates in the way used with 
timber sleepers, under the same condi- 
lions. 

Certain Railways interpose between 
the rails and the bearing plate an elastic 
packing of compressed poplar, or of com- 
pressed wood soaked in creosote, or of 
bakelite, or of rubber, etc., to facilitate 
assembly and improve running. 


The ballast. 


The particulars concerning this sub- 
ject sent in by the Railways consulted 
are given in Table 14. 

Hard broken stone is used almost 
exclusively on the main lines. Its dimen- 
sions generally range from 30 to 70 mm. 
(3/16 tor 213/44) 

The ballast used on the important main 
lines of the Belgian Nat. Rys. Co. is por- 
phyry, quartzite, hard sandstone, or cru- 
shed slag, only exceptionally limestone, 
the dimensions being 40 to 60 mm. 
(19/16” to 23/8”). On the secondary 
running roads, the dimensions are from 
10 to 50 mm. (3/84 tor2). 

The ballast must be neither friable, nor 
subject to cleaving by frost, nor spongy. 

The ballast is submitted to gauging and 
shock tests. 

The shock tests are made on a sample 
weighing 40 kgr. (88 Ib.). 

In the first instance all stones passing 
through a screen having holes of 40 mm. 
(1 9/16”) diameter are eliminated. The 
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proportion of these must not exceed 
12 %. 

Each test comprises three operations 
each performed on from 4 to 5 kgr. of 
ballast. 

The dry ballast is placed in a cast steel 
container of 170 mm.(6 11/16”) diameter 
and 150 mm. (67) high. It is given at 
the rate of 2 blows a minute, 20 blows 
from a tup weighing 50 kgr. (110 Jb.) and 
falling 0.50 m. (1’ 7/16”). After each 
blow, the vessel containing the ballast 
revolves through one-eighth of a turn on 
its vertical axis. 

After the test, the ballast is emptied 
into a screen with six 0.50 X 0.50 m. 
CA PALAC4 RA 11/16”) frames and 
fitted with diaphragms as under : 

1st frame, a plate having 220 holes of 
95 mm. (1/7) diameter; 

2nd frame, a plate having 600 holes of 
15 mm. (19/32/) diameter; 

3rd frame, wire netting 
holes 7 mm. (9/32’’) side, 
2mm. (5/64); 

4th frame, wire netting 
holes 3 mm. (1/8) side, 
i aly saawoa), (CL) Ny?) 2 

5th frame, a metallic fabric with 
square holes 1 mm, (3/64) side, and 
wire of 1/2 mm. (3/128”); 

6th frame, an unperforated plate. 

The percentage of the quantities ga- 
thered from each sieve is determined and 
multiplied in order, by the following de- 
preciation coefficient : 

0 - 0.4 - 0.8 - 1.2 - 1.6 and 2.0. 

The sum of these products which re- 
presents the percentage of depreciation, 
should be less than 0.30. 

The minimum thickness of the layer 
of ballast between the formation and the 
bottom surface of the sleepers is usually 
(N30) mm, Cle). 

We believe that it would be advan- 
tageous further to increase this thick- 
ness, in order to spread the axle loads, 
which have a tendency to increase, over 
a larger area of the formation. 

From this point of view, it is always 


with square 
and wire of 


with square 
and wire of 


— 403/149 — 


TABLE: 13, 


Rail fastenings. 


ADMINISTRATIONS, Types of fastening used, 


Timber sleepers: Bearing plate fixed to sleeper by 4 coach-screws; rail fixed to plate by 


Use of metal bearing plates 
on wood sleepers. 


On wood 


Deutsche Reichsbahn clips and bolts. Use generalised. Wood packings between 1 ind sole plate. 
Metal sleepers ; Bearing plate welded to sleeper; same fastening to rail. 
Bearing plate fixed to sleeper by 4 coach screws; rail fixed to the bearing plate by locking 
bustriah” Fodesaianen plates, clips and bolts. A proportion only of the sleepers is provided with the above plates ; P2 
: other alternating with them are fitted with ordinary plates, corresponding with the fastening : 
of the rail by coach-screws. 
On timber sleepers : 1) 6 coach screws per sleeper ; 
ee mi ; 2) Ribbed bearing plates fixed to the sleeper by 2 coach-screws ; rail fixed to the plate With timber sleepers, ribbed sole-plates only| Trials are being made with packings betwe [ seierl 
selgyian National Rys. Co, either by 2 coach-screws or by 2 clips and 2 bolts, or again by 2 cotters. oe ; eo ae 
pee ; : ‘s arraee : used an curves where R =< 600 m. bearing plate 
Metal sleepers ; Ribbed bearing plates welded to the sleeper; rail fixed to the plate by 2 clips 
and 2 bolts, or by two cotters. 
ree Somes J ; een = ee ease hae AA 1 Generally up to 1931. At present, when beech 
eS oie Fi ee : Rail fastened to shouldered bearing plates, by clips and bolts or clips and sleepers are used, the rail is fixed directly on Patleaine ant aa 
anti Ste PaTES ae ae Ly: roach-serewes : : ackings are not used any ce 
a Oa coach-SCrews. the sleeper by means of coach-screws, except 5 ee ae 


Beech sleepers : Rail fastened by coach-screws. 


« Esl » type of fastening, on hard wood sleepers: rail fixed to sleeper by 4 coach-screws, with 
a poplar packing in between. 
On cast iron chairs ; Chairs fixed to sleepers by 4 coach-screws, rail fixed to the chair by 


2 clips and 2 bolts. 


Netherlands Rys. 


Timber sleepers : Rail fixed by clip and coach-screws, with a metal packing plate in between. 


Cn ee Metal sleepers : Rail fixed by clip and bolts, with a shouldered bearing plate between. 


Timber sleepers : 1) Rail fixed by coach-screws with packing plate in between; _ : 
2) Bearing plates fixed to the sleeper by 4 coach-screws, rail fixed to the bearing plate by 


2 clips and 2 bolts. 
Melal sleepers : Bearing plates welded to the sleeper, attachment as above for rail. 


Hungarian State Rys. 


in special cases. 


Generally, except with the « Est » system. 


In roads using the « Est 
system, packings of compress- 
ed poplar or rubber are fixed 
in rail seats of sleepers. 


Generally. 


Generally. 


; 
used. 


Packings are not 


Wood packing between rail and sleeper, in fastening (2) on| 
timber sleepers and metal sleepers is used. 


a 


Swedish State Rys. Rail fastened by 3 spikes. 


Not at the present time, but will be used in the 


future for the running roads. 


he : ’ 1) Rail fastened by 3 spikes. ie ; 
Union of Swedish Private Rys. 2) Steel bearing plates. coach-screws on the inside of the rails, spikes on the outside. 


43.8-kgr./m. rail: spikes and coach-screws. 


tergslagen Ry. (Sweden) 45.3-kgr./m. rail: flat ribbed sole-plate as in Germany. 


Timber sleepers : Bearing plate fixed to the sleeper by 3 coach-screws; rail fixed to the bearing 


plate by clips and bolts. 


Swiss Federal Rys. 
Vetal sleepers : Same fastening. 


Timber sleepers : Spikes and coach-screws. 


Berne-Loetschberg-Simplon Rys. | yygofaq] sleepers : Locking plates and hook bolts. 


Steel bearing plates, fastened by coach-screws. 


| Polish State Rys. 


In the case of fastening (2). 


Packings are not used. | 

. 

Packings are not used at pre- 

sent. A trial of compressed 

poplar packings is under 
consideration, 


Generally. 


Generally. 


Generally, 


Generally, 


Poplar packing between rail 


and sole-plate. 


Poplar packing, compressed and impregnated, between rail 
and bearing plate. 


—_rrerr———————_e  ¥»'-—vrPe— === 
Cellulose packing, but only for 
rail chairs. 


As a trial, poplar packing, 
inserted between the rail foot 
and steel bearing plate. 
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TABLE 14. 
Sections through ballast. 


ADMINISTRATIONS.- Main-line ballasting. 


Deutsche Reichsbahn 


Austrian Federal Rys. 


Belgian National Rys. Cow 


Danish State Rys. . 


Netherlands Rys. 


River gravel, and in a few special cases 
broken stone. 


State Rys. in the Dutch Indies. Sections vary much, 
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TABLE 14 (Continued). 


ET 


ADMINISTRATIONS. | Main-line ballasting. 


Hungarian State Rys. . g 
_ Broken 
stone. 


Swedish State Rys. . 


Gravel : width at top 3.30 m.; depth 0.45 a 0.50 m 


Macadam : width at top 3.30 m.; depth 0.30 m. 
macadam, 0.30 m. gravel. 


Union of Swedish Private Rys. 


Bergslagen Ry. (Sweden). 


Swiss Federal Rys. . 


Berne-Loetschberg-Simplon Rys. Broken stone. 


Polish State Rys. 


Note: Pierre cassée = broken stone. — Porphyre, grés, calcaire ou laitier concassé = porphyry, sandstone 
5 cy ~ ‘= sm ’ 
limestone, broken slag. — Pierre dure = hard stone. 
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worth while to retain, when possible, all 
or part of the existing ballast, when new 
ballast is added, thus raising the level of 
the road. 

When putting down new lines or car- 
rying out complete renewals, certain 
Railways, such as the Reichsbahn, the 
Austrian Federal Railways, and the Swiss 
Federal Railways, ram or roll the ballast, 
before putting the permanent way pro- 
per into position. The Belgian Nat. Rys. 
Co. and the Danish State Railways are 
making experiments in the above direc- 
tion. 

The Belgian Nat. Rys. Co. uses small- 
size ballast of 10-25 mm. and 5-15 mm. 
(3/8”-1” and 3/16”-5/8’) gauge for level- 
ling up the track by the « measured 
shovel packing » method. 


The formation. 


The formation must be able to stand all 
the load transmitted to it by the ballast. 

Consequently it is most important that 
it should be perfectly strong and not get 
out of shape. 

The majority of the railways consulted 
provide the necessary means for doing 
this. 

When the soil is good, all that is 
needed is to give the surface of the for- 
mation a cross fall of 1 in 33 to 1 in 20 
towards the outside of the track, to drain 
off into the side drains any rain water 
which might soak through the ballast. 

The Dutch Indies State Railways adopt 
the practice of ramming, in successive 
layers, the filling forming the railway 
embankments. This precaution, which is 
not always taken, is nonetheless to be 
recommended. 

When the soil is not firm, the rail- 
ways usuallly construct a network of 
transverse and longitudinal drains in the 
formation, which lead the water into the 
discharge drains provided. 

When even this method is still inade- 
quate, the top layer of the formation is 
replaced by a layer of slag. The Belgian 
Nat. Rys. Co. has obtained good results 
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in the most unfavourable circumstances 
by using a layer of screened ashes va- 
rying from 0.30 to 0.60 m. (1’ to 2’) in 
depth. 


Bridges and other structures. 


The replies received show that most 
of the Railways consulted take into at- 
count the dynamic action of high-speed 
trains, by increasing the stresses in the 
details of metal under-bridges as desi- 
ened to carry static loads, by a coeffi- 
cient of impact depending principally on 
the span of the members. 

Some Railways make allowance in the 
calculations for the effect of wind, bra- 
king, hunting, and temperature varia- 
tions. 

The theoretically permissible stresses 
clearly depend upon the conditions assu- 
med in the calculations for the bridges 
and-can be the higher the more factors 
are taken into consideration. 

Direct loading and bending tests are 
sometimes made to check the behaviour 
of under-bridges under heavy loads, and 
also sometimes to verify the methods of 
computation adopted. 

Most of the administrations prefer de- 
signs of metal bridges with the perma- 
nent way resting directly on the ballast, 
especially in towns and over highways 
in busy areas where road traffic is na- 
turally dense. When the available height 
does not allow of ballasting, the railway 
sleepers are often fixed to the longitudi- 
nal members of the bridge and the spaces 
between closed by means of plates or 
water-tight slabs. 

Certain railways recommend a greater 
depth of ballast on bridges than in the 
ordinary road. 

Several railways weld the rail joints 
on long bridges in conjunction with the 
use of special expansion devices. In any 
case the rail joints should be arranged 
to come over the intermediate piers of 
the bridges. 

Long-span bridges are also provided 
with check rails having suitably wide 
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lead-ins. The ends of the two check rails 
are frequently connected together on the 
centre line of the track to ensure any 
derailed vehicle having to clear the 
bridge at least more or less in its normal 
position. 


Curves. 
a) Gauge on curves. 


The rules adopted differ considerably 
from one railway to another (Table 15). 

No railway exceeds the figure of 30 
mm. (13/16”) for gauge widening, but 
some of them consider that this amount 
should be worked to on laying the track, 
with an additional working tolerance of 
5 mm. (3/16) (Belgium), whilst others 
make it the absolute maximum (Swe- 
den). Germany and Denmark never 
exceed 15 mm. (5/8’)). 

Opinions differ equally as to the radius 
above which the gauge should be wide- 


ned. The greatest divergence is to be 
found between Sweden (2 mm. with 


1000 m. radius = 5/64” with 50 chains 
radius) and the group containing Ger- 
many and Denmark (5 mm. with 300 m. 
radius = 3/16” with 15 chains radius). 

Undoubtedly the way stock runs 
through the curves should be improved 
so as to reduce the gauge widening and 
thus diminish the amplitude of hunting 
movements. 


b) Layout of curves. 


All the Railways consulted adopt para- 
bolic transitions, generally of the third 
degree, which involve a transition ramp 
of constant gradient. The Dutch Indies 
State Railways make use of the parabola 
of the fifth degree, the transition ramp 
being nevertheless linear. In general pa- 
rabolic transitions are dispensed with 
for curves having a radius above 3 000 
m. (150 chains), or when the difference 
of curvature of the curves to be joined 
is less than 1 : 3 000. 

When the question is one of transitions 
between reverse curves, the tendency is 
to consider that the two curves are inde- 
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pendent of one another, when between 
the origins of the parabolic transitions 
there is to be found an intermediate 
straight length of from 10 m. (32/ 9”). 
(Switzerland, V max = 100 km. (62 mi- 
les) per hour to 50 m, (164’). — Ger- 
many, V max = 120 km. (75 miles) per 
hour, and over.| When it is not possible 
to provide a straight section of sufficient 
length, it would appear preferable to 
adopt a solution without any interme- 
diate straight length, thus having a layout 
with an inflexion point. 

The length admissible for progressive 
transitions varies greatly, as do the rules 
applied in computing it; this will be 
realised from Table 16. Certain railways 
leave the fixing of this length to the 
judgment of the officials responsible for 
the work; others establish a scale of 
lengths in terms of the speed, and still 
others evolve a relation between the 
length and the radius. In general, accor- 
ding to circumstances, the lengths vary 
between 6.72 m. (22’ 5/8”) (Dutch In- 
dies) and 200 m. (656’) (Belgium). 


c) Superelevation on curves. 


Generally the maximum superelevation 
(cant) is fixed at 150 mm. (6). The 
Polish State Railways, however, have 
adopted 130 mm. (51/8) as the maxi- 
mum, the Netherlands and Swedisch 120 
mm. (4 3/4”), the Hungarian 110 mm. 
(4 3/8”). The Dutch Indies State Rail- 
ways work to a maximum of 85 mm. 
(3 3/8’), but intend to raise it shortly to 
100 mm. (315/16) (equivalent to 150 
mm. = 6” in standard gauge track). The 
German and Belgian Railways state that 
in special cases they use a superelevation 
of 160 mm. (6 5/16”). 

In Belgium this increase will only be 
resorted to at places only in the running 
roads where trains are not stopped ex- 
cept for unforeseen reasons, as when 
trains are stationary, even with 120 mm. 
(43/4) of superelevation, the tilt al- 
ready causes much inconvenience (diffi- 
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culties with the doors, leakage of oil from 
the axle boxes). 

As regards the progressive increase of 
the superelevation the Railways unani- 
mously agree that the superelevation gra- 
dient (cant developing incline) is to be 
superposed on the transition, as required 
by theory; the Dutch Indies State Rail- 
ways alone make good the cant on a part 
of the transition. Most of the Administra- 
tions also arrange for the superelevation 
ramp, whose length is generally subject 
to a lower limit, to be possibly extended 
beyond the parabolic transition. 

In this case, the. German and Swiss 
Railways require the excess to be exten- 
ded into the circular curve, whilst the 
Belgian Nat. Rys. Co. and the Netherlands 
Railways so far have made good the mis- 
sing cant in the straight part of the 
alignment. 

The length of the transition gradients 
is generally determined so as to produce 
an inclination of 1 in 1.000 — at least for 
high speeds — with an absolute maxi- 
mum of 1 in 400. It should be noted that 
this maximum limit on the narrow-gauge 
Dutch Indies State Railways, when trans- 
posed to a standard-gauge track is equi- 
valent to about 1 in 270. 

So far as we have been able to deduce 
from the replies received, the Swiss Ratl- 
ways (two Systems) alone build up the 
cant by superelevating the outer line of 
rails and simultaneously lowering the 
inner line. 

The German and Danish Railways, 
the Belgian Nat. Rys. Co. as well as the 
Union of Private Swedish Railways 
allow negative cant being given. 

On the Belgian Nat. Rys. Co., the super- 
elevation on the straight is limited to 
60 mm. (2 3/8”) — with a tendency to 
increase it —- without this involving any 
reduction in speed over the through part. 
This enables the speed to be increased 
on the branch line. 

In diverging curves in points and cros- 
sings, the superelevation is limited to 
90 mm. (3 1/2’) when the branch line 
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is of some importance, otherwise it may 
be as much as 150 mm. (6’). 

In either case, the speed over the di- 
verging road is limited to 20 km. (12.4 
miles) an hour. 


d) Speed restrictions on curves. 

When there are local restrictions (e. g. 
a level crossing, or a building preventing 
the track or the constructional gauge 
being given cant to the desired extent) or 
when the cant reaches the maxsnum 
agreed value, the highest speed to be au- 
thorised on a curve is always condi- 
tioned by both the radius and the super- 
elevation. Opinions differ, however, as 
to how this dependence should be 
attained in practice. 

There are empirical methods and theo- 
retical formulae for calculating the su- 
perelevation. 

The empirical formulae which we mect 
on the railways in question are nearly 
always of the form : 

ripaly fee ee Wace, Toe ee 
R 


in which 
h represents the superelevation in milli- 
metres; 
V the speed in km./hour; 
R the radius in metres, and 
a a constant. 
The values allotted to a, according to 
the various Railways, are as follows 
Polish State Railways (for V > 50 km./h. 


5G 155, BAL wa ARDS IER & 600 
Netherlands and Swedish State Rys. 667 
Swiss Federal Railways. 700 
Belgian Nat. Rys. Co. (for V = 70 

kins) pe ten 43.5 ep. De eS 


It should be noted that the Swiss Fede- 
ral Railways authorise the reduction of 
the cant to two-thirds of its normal 
yalue for running roads in stations, 
which reduces the value of a to 467. 

The German and Danish Railways nor- 
mally use the equation : 

vz 


(pa, ee, See 
fl x (2) 
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The Hungarian and Austrian formulae 
are worthy of special mention, as these 
appear to be deduced from extremely 
careful experiments and are indicative of 
the desire to reconcile at one and the 
same time, stability of running, preser- 
vation of the stock and attainment of 
high speeds. 

The Hungarian formula is as follows : 

21000 ay” (3) 
20023 SR 


If the values of 60 and 120 km./h. are 
given in turn to V we obtain respecti- 
vely : 


IQ == 


r2 Vv? 


V 
h= 71 se and h=6.2 R (4) and (5) 


In Austria, liberty is left to the execu- 
tive staff to vary the superelevation bet- 
ween the values : 

13 VR 
“= 0.025 V2/R 
9 V2/R 
1 -F 0.025 V2/R 

As will appear from the following, a 
value lying approximately between 8 and 
20, may be given to V2/R. By substitu- 
ting in the denominator in equation (6) 
the mean value 14 for V2/R, this equation 
becomes : 


and h = (6) and (7) 


9 Me: 8 
h = 9.6 ee 

t R (8) 
Formula (7) becomes under the same 


conditions: 


a) 


The German, Austrian and Danish re- 
plies indicate, however that in excep- 
tional cases the supereleyation may be 
reduced to the value 


ve 
Ines Mig == — 
u R O08 


(10) 

This expression falls into the class of 
theoretical formule, which we will now 
deal with. 
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The cant in a road is intended to coun- 
teract, from the point of view of comfort, 
safety and preservation of the stock, the 
effects of centrifugal force on curves. 

Reduced to the ton as unit of weight, 
the centrifugal force is represented by 
the equation : 


(11) 


v representing the speed expressed in 
m./sec., and 

g the acceleration due to gravity. 

If it is desired to express the speed in 
km./h., and giving g its numerical value, 
we get : 

V2 
rrr em 2e 2 eae) 

The cant given to the track has the 
effect of causing the centrifugal force 
to be opposed by a horizontal force re- 
sulting from the splitting up of the 
weight along a line perpendicular to 
the track at the point under consider- 
ation, and a horizontal line on a ver- 
tical plane transverse relatively to the 
track. This component acts towards the 
centre of the curve run over if the cant 
is applied in the usual manner. 


It is thus noticed that each millimetre 
of superelevation introduces a centri- 


fugal force very nearly equal to 


1500’ 
in other words, every time the super- 
elevation is increased by 1.5 mm., there 
is balanced 1 kilogramme of centrifugal 
force. 


Consequently, when Ah mm. of super- 
elevation is given, the centrifugal force 
is reduced by a quantity 

en ele 

591500; 
so that there remains an unbalanced 
excess expressed by 

y* h 
127R 1500 


(13) 


Q=C—H= (14) 


Deutsche Reichsbahn 


| Austrian Federal Rys. 


| Belgian National Rys. Co. 
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TABLE 16. 


Layout of transition curves and determination of the superelevation (cant) on lines run over at high speeds. 


Rules for laying out transition curves 


ADMINISTRATIONS. 


Rules used for calculating the superelevation. 


Between a circular curve and a tangent: | 
x = abscisse relatively to the straight 
y = ordinates and to the tangent point. 


L = length of the transition curve. in the same direction. 


Cubic parabola, so long as R < 3000. Cubic parabola. 


Cubic parabola, 


ar. ue 
Cubic parabola when = <i fos eAieearabola when 
L Pees 10 Vh (h in metres) y2 be =. =| ‘5.75. 
practically Re Ry 


L = 40, 60, 80, 100, 120, 160, 200. 


« Lightning » train lines. 


Cubie parabola when 
Transition curve (cubic parabola) R, R, 
when R < 3 000 m. oe < 3000 m. 


Steam train lines. 


Cubic parabola when 
Transition curve, R, Re 
when R < 2200 m. << 2,200): 
IRS ‘ess Ets 


Between two circular curves h = superelevation in millim. 


Maximum cant 


on the main 


Development and allocation of the 
superelevation in the transition curves 
(relative gradient of the two lines of 


Use of cant on the straight 


Rules governing speed restrictions 
or of negative cant 


| 
'when the track cannot be given the 
/ required cant, 


= sagem 


Cubic parabola. Cubic parabola when 


L = 80 for 400 > R > 180 ja f 
L = 60 for 1000 > R > 400 zk < 1500 m. 
I, — 40 for R > 1000 1 z 


ese Ea 


“ = peed os km. /h. lines. rails = p, in mm. per m.). on curves. 
Paanses = radius in metres. 
nie Be Uidear® du dlopecan alone taenenare 
No inflection without a normal h = 150 mm. ewe Se enare BEE Sag ength Yes, when it is advantageous ht 00 
connecting straight exceptionally of the parabolic transition, extende | Phe the point of view of a hed Eb | 
50 m. long. y2 10 fare as necessary into the circular curve. speed. 41. 
; minimum h = 11.8 = 0) 
2 v2 ; 1 | ee ee 
No connecting straight if : a ee 13 R Linear development p < 6V | ; v= VES: 90 _R 
there are parabolic tran-} ————————_ 150 mm. = VaR ah No. ci 11.8 
iene yz V = maximum speed. . ; 
se jt SEO) Oya == 1 + 0.025 or | | V = maximum speed. 
. 
/ 
; 
12 
So far as possible elimi- h = 118 for V < 70 Linear development along the length/In junctions having a straight | 
niiagerehie connontine _ of the curve p = 0.0025 branch, cant is sometimes} h+ 20 
straight between — the For lines carrying fast traffic this| given to help the curved as nt} 
origins of the 2 para- V = actual speed 150 mm, figure is ecipe to branch. Ih junctions on _ 11.8 
olicaneancinons. ves, negative cant may : 
nsitior nee, Se 70 V es apna for V > 70 p~ — given to the branch to help ms : —_ 
R 10 V | the through road. | V = maximum speed. 
v2 ) 
h normal = 8 Rr | ; h+ 90 
: A | | V maxinum = 11.8 R 
h minimum = 11.8 => 90 Normally ones 10 V 7 
Straight alignment 180) minh 7 Yes, in switches on curves. V minimum — J —R 
> 50 m. In a few exceptional cases on curves of radius ‘ { — 8 
Reec e100 mm. Exceptionally p = — : 
a SV Exceptional case 
h minimum — 11.8 — — 105 
R 
Up to the present 
: Bevan For preference p = 0.001 
oe deere arNn ay race If J. : too opt ae cant Rona ee 
; ree : gradient will extend into the straight 
Formula under considera fe alignment and into the circular 
i= s at curve, if necessary, 


— AL S/ 16) —— 


TABLE 16 (Continued). 


Rules for laying out transition curves. | 
nal Sie Rules used for calculating the superelevation. Development and allocation of the ME Gace 
ADMINISTRATIONS. Between a circular curve and a tangent: Between two circular curves h = superelevation in millim. Maximum cant superelevation in the transition cu es|Jse of cant on ti igh i he eau * ot . a "th 
z = abscisse ) relatively to the straight andj V = speed in km./h. on the main lines. |(relative gradient of the two lines of negative rves ae arene thar ge 0 Se 
= ) = ordinates \ to the tangent point, R=) vadiue an metres rails = p, in mm. per m.) 2 
L = length of the transition curve. in the same direction. reverse, 


85 mm. Linear development along the first rR / 


State Rys. in the Dutch Indies Parabola of the Sth degree . : - 
oii : — Ae ‘ a7 19) = ee 7 According to a spe B : , “- hree arters >» leng oi the No. . : 7 A 
6.721 < L < 109.780 g t special table oe mm. jcontempla pra aig: of the length h | 7 height of the centre of gravity 
ed for narrow gauge). ansition. of the vehicle #4: maeuaela 


i = superelevation in metres. 


| a “ae " 2000 Vv? rt luikant tala SiMe loeatl On the takai a8 
| Hungarian State Rys. . .. . .- Cubic parabola. Cubic parabola. 7 : 110:4am. Linea | a plone the length N yn me main lines, os ido 
200 + V R of the transition curve. the provision of the cant. 
. 


i 
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Swedish State Rys.. . . . -.- - The new instructions have not yet been formulated. 
I 
; ; = e ; ; * orslavatinn at ant Doe rob solv ; 
Union of Swedish Private Rys. . . « Nalenz » method of curve adjustment. 120 mm. iP oO ie ae - Yes, when necessary. se ee es 
Pavdinl a . 
Bergslagen Ry. (Sweden) . .. .- naa R ae aoe oe 2h oe are spe ee aaa No. No such case exists. 
L =-50 
If the intermediate Linear development along the whole 
: iene ees ; getters re | Cant dace by 1/3 without decree 
Swiss Federal Rys.. . - - - - - Parabola y = ——— Cubic parabola. ee oo Pea cicutanonll " h = 700 - 150 mm. eq see 0.0025 c No. in speed whilst passing through} 
he touch one another on the Raising of the outer line and lowering | stations. | 
straight alignment. of the inner line of rails. ! 
/ 
| | 
| Ne Linear development along the whole} ; 4 _ 
Berne-Loetschberg-Simplon Rys. - - L = 400 x h (h in metres). | 4 yy: h = 700 he 150 mm. length of the curve. | “ee __ Is decided according to conditions. 
2 . . 
h = 11.8 Nae V = 50 per eh rs the beginning or end 
of the curves. ; 
Polish State Rys.......- - Parabola. Vv 150 mm. » = 0.0015 for V = 61.80 km./h No. No such case exists. 
= SH ISS Si = 0. = 61. . [h. 
Sy R Lo wi p = 0.001 for V = 81 and above. 
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The preceding formula establishes a 
relationship between V, R, A and Q. 

Thus, when a vehicle travels at con- 
stant speed over a circular curve, well 
laid out but with faulty superelevation, 
the horizontal thrust Q varies with h 
and may assume sometimes positive and 
sometimes negative values, passing 
through zero. If the curvature were ir- 
regular, although there be uniform su- 
perelevation, the thrust would also vary. 

Theoretically, R and A must be assum- 
ed constant, and in order to find the 
definite relation between V, R and h 
it is necessary to adopt a given value for 
Q. This is where the difficulty lies. 

In order to neutralise the centrifugal 
force completely, it is necessary that : 


ve h 


= = 0. 1 
Q NDA AR 1 500 : a) 
Whence : 
V2 Rie 
=11.8 6 
h=118— (16) 


h being expressed in millimetres. 

In the group of Railways with which 
we are concerned, this formula is used 
only by Belgium, for speeds below or 
equal to 70 km. (43.5 miles) per hour, 
and Poland for speeds up to 50 km. 
(31 miles) per hour. 

Whilst this superelevation may be 
perfect for lines with all the trains tra- 
velling at the same speed, it has cer- 
tain practical drawbacks in other cases. 

Indeed, if the formula contemplated 
is applied to a line carrying mixed traf- 
fic (fast and slow simultaneously), the 
cants calculated for the highest speeds 
are too ample for slow trains and result 
in the inner rail being crushed down. 
Contrariwise, if they are calculated for 
low speed, the fast trains would be 
neither comfortable nor safe enough. 

If, on the other hand, the formula is 
to be used for calculating the permis- 
sible speed in terms of the radius and 
the cant, it is found, to begin with, that 
very large radii are required, with the 
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cant limited to 150 mm. (6”) if the 
present-day high speeds are to be au- 
thorized. Indeed, for a speed of 120 km. 
(75 miles) an hour, it would require : 


)()2 
Ree = 


150 1 130 m. (56.5 ch.) 


If the speed to be allowed over the 
deviated branch in switches is to be 
found, the result is — at least theore- 
tically — that trains cannot be run over 
them, as usually these curves are laid 
without any cant. Indeed : 


i Winn eee x RB 
Lice 
wane Jo = Os, WY = 0. 


These considerations have led all the 
Railways to use in many cases wide 
tolerances in the superelevation. It is 
appropriate therefore to investigate the 
standards of safety under which the traf- 
fic circulates. In other words, the prac- 
tical solution of this problem les in the 
limitation of the excess Q (formula 14) 
of the centrifugal force or of the trans- 
verse thrust at a definite value other 
than zero. 


Coming back to equation (14), its so- 
lution in relation to A gives : 
V - 
fe 11.8 —- — 1500 Q. (17) 


A suggested value for Q is 0.060 (60 


ker. = 132 lb. per ton of weight); the 
expression for A then becomes : 
Ve 
h = 11.8 — 90. 
a R (18) 
This is the superelevation formula 
adopted by the German Railways. It is 
given also in the same form in the 
« Technische Vereinbarungen », 1st Oc- 


tober 1931 supplement to the 1930 edi- 
tion. 

0.060 is the value found from practical 
observation, the transverse strength of 
the track being taken into account. If 
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Q were taken, for example, as 0.070, the 
result would be: 
72 


AF Opty Luneieen ah 19 


I, == We R 


which is the formula adopted by the 
Danish Railways when R = 700 m. 
(35 chains). 

According to experiments made in 
Italy (Rivista Tecnica of the 15th Au- 
gust 1935; Revue Générale des Chemins 
de fer, May 1936) the value of Q may 
be as high as 0.10, which would give 


v2 
=11.8— —150 ... (20 
h % (20) 


Referring back to equation (14) and 
solving it for V, we find ; 


0 
re eae Sc Rael 
11.8 


If we substitute for Q the values 0.060, 
0.070, and 0.10, we obtain respectively : 


h + 90 E 
V= ef lias’ A seirsscssrrs PP) 
Yaa — a 
per) en i 69703) 
11.8 


In the particular 
formula (22 


Case Or Ja s byl, 
) becomes : 


V=45VR. . . . (25) 


and when h = 0. 


V=28VR... . (26) 


The determination of the value of Q 
is a question of judgment. It is deduced 
from braking tests. Actually an excess 
centrifugal force not balanced by the 
superelevation corresponds to a centri- 
fugal acceleration 9.81, or nearly 10 ti- 
mes greater. An acceleration of 0.60 m. 
(1.97’) per sec. per sec. corresponds t 
pelore to a value of Q of 0.06 ton; and an 
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acceleration of 1 m. (3.28’) per sec. per 
sec. to a value of 0.10 ‘ton. For the 
passenger the sensation is approxima- 
tely the same, whether he is subjected 
to a force acting transversely to the 
vehicle in which he is sitting or longi- 
tudinally. Accelerations or retardations 
of 0.60 m. per sec. per sec. are not felt 
by the passenger who finds those of 
1 m. per sec. per sec., which are not 
uncommon, very hearable. 

The question of comfort having thus 
been settled, let us now deal with that 
of safety, by investigating the resistance 
of the vehicle to overturning. 

The transverse force exerted on the 
outer rail, when the superelevation is 
calculated for example by formula (18), 
is uniformly equal to 60 kgr. (132 Ib.) 
per ton weight of the vehicle. This 
force, which acts at the height (c) of 
the centre of gravity, produces an over- 
turning moment which is _ likewise 
constant. Letting e represent the trans- 
verse displacement of the centre of gra- 
vity resulting from the play of the 
springs, and using for calculating the 
coefficient of resistance to overturning 
m, the formula which has been men- 
tioned in the report drawn up by 
Messrs. BAUMANN and JAEHN (Question 
III, Cairo Congress) and which was re- 
produced in the December 1932 Bulle- 
tin, pp. 2293/94, 


0.750 — e On D08-—Fe 
iy = Gs = ile teac . _(27) 
278 1500) 


substituting for Q (the unbalanced ex- 
cess) the value given by equation (14) 
above. 

For locomotives, at the present time c 
tends towards the value 2.250 m. 
(7/ 4 19/32) and e may be evaluated 
at 0.100 m. (4”). By substituting these 
values, m equals 4.8, a figure which 
would appear to be amply sufficient. It 
is true that if the ideal formula (16) 
were used m would have an infinitely 
great value, but the degree of security 


oe oiays 
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against acvidents would not 
in the same measure. 


increase 


The Danish formula gives a coefficient 
of 4.1, but the Italian one would only 
leave 2.9. 

This shows that vehicles with a low 
centre of gravity, such, for example, as 
motor coaches, have a much _ greater 
coefficient of stability, and it might be 


deduced therefrom that these vehicles 
can be run at higher speeds. This is 


the tendency on certain railways. 


An important question still remains 
to be investigated: that of curves 
without parabolic transitions. To what 
extent can the absence of transition cur- 
ves influence the speeds in use? 

Starting with a curve of zero super- 
elevation, we believe the following 
reasoning holds good. 


An axle meeting a circular curve tan- 
gential to a straight alignment is sud- 
denly deviated under the effect of a cen- 


v2 
trifugal force proportional to —. This 
R 
lateral thrust which acts immediately 


with its maximum intensity, produces a 
kind of « sudden loading » which dou- 
bles the forces at striking. 


In order not to exceed the value of 
Q = 0.60 allowed above, it would be 
necessary, according to this theory, to 
reduce its value to 0.30 in the formula. 
But the comparison of the results ob- 
tained in practice show that the for- 
mula so obtained would be much too 
restrictive, as the spring suspension of 
vehicles does make the entry into the 
curves smoother, and as Q = 0.045 
may be admitted. Formula (21) thus 
becomes : 


j= ae Ty ce 


On comparing this equation with (26) 
it is noticed that the absence of transi- 
tion curves reduces the speed by 


Il—7 
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0.4VW R. Taking as an example a curve of 
800 m. (40 chains) radius, the maximum 
speed would have to be diminished from 
79 to 68 km. (49 to 42.3 miles) an hour. 

In a curve without transitions, but 
nevertheless having superelevation start- 
ing at its origin, the speed law ought 
to be the same as for curves without 
superelevation, since the sudden deve- 
lopment of the centripetal force is felt 
in the one case as in the other, in spite 
of the superelevation. However, it 
appears permissible, in practice, not to 
apply this reasoning fully, but to adopt 
in this case, in a general way the for- 


mula 
v= EES 5 
Nivete 


which gives in the particular case when 


(29) 


V=43VR (30) 


Another conclusion can be drawn 
from a comparison of these formule : 
that the absence of a transition curve 
may be compensated by an increased 
superelevation. Indeed, if A, represents 
the superelevation of a curve provided 
with transitions, and h, that of a curve 
without them, we get, by equating the 
two expressions for V: 


Me se BU aS Melee O70) 
WII a Jn se 29.5. 
In lke manner, from the point of 
view of speed, we can deduce the equi- 
valent values of curves with or without 
cant, or of curves with or without para- 
bolic transitions. To quote a few fi- 
gures, the speed of 120 km. (75 miles) 
an hour may be authorised for radii of 
710 m. (35 1/2 chains) and over, when 
full cant (450) mm. = 6”) “and! transi- 
tions are provided; for radii of 780 m. 
(39 chains) and over when the full 
cant is used but there are no transitions; 
for radii of 1840 m. (92 chains) with 
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transitions but no cant (*), and for radii 
of 2500 m. (125 chains) and over when 
there is neither transition nor cant. In 
the case of negative cant (h < 0) the 
theory expounded is also applicable. 

There is finally the layout, fortunately 
very rare, of reverse curves which are 
tangential to one another without any 
intermediate straight or transition curve. 
The cant is always zero at the tangential 
point. The shock received in passing 
from one curve to the other will be 
proportional to 


vil alee) 
Bae Rays 


Applying formula (29) to this case we 
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or again 


veo Ld Ps 


Ry + Ro 


if R, = Ry = jwelwould have; 


Re 
Wie / 5 or 


Therefore, when for example a tan- 


aecoebe Vas 


gent point connects two curves of 
1800 m. (90 chains) without cant or 


transitions on which a speed of about 
100 km. (62 miles) an hour is autho- 
rized, the pair of curves will act like 
a curve of 900 m. (45 chains) without 
cant or transitions; the speed will be 


have : limited to 72 km. (44.7 miles) an hour. 
1 ] 67.5 e According to (14) we have, when fh 
+ a (en || = — 594 31 ze 5 2 
vs (= aE me) 11.8 CD == iy) immirn, ((o) & 
y2 h V2 
oS gs = 0 100 
2 NOS TR E500) NER, AR, as) 


When using the formule « of mini- 
mum cant » that we have advocated and 
explained at length above, the thrust 


is constant for all values of V. On the 
V V V 

) = ——. — — 0 100 = —— 

Q WB] ARS 127 


The diagram (fig. 4) represents the 
variation of the thrust for the different 
cases which arise. 


V2 
The German and Danish rule h = 8 R 
also gives a constant thrust, since 
150 
Q = ——_—— — 0. = (0.047. 
y Sean ue p09 


The Hungarian formula gives rise to a 
thrust 
Q = 0.00059 -V + 0.018, 
whilst the Austrian formule give respec- 
tively 


(1) A theoretical case, as 150 mm. (6//) 
cant cannot be allowed on the straight sec- 
tion tangent to the curve. 


diagram, figure 4, it is represented by 
lines parallel to the axis of the V’s. 

With the many formule of form (1), 
there remains a thrust : 


h 1.18 


.— — 0.100 = —— V — 0.100. 
a a 


Q = 0.128 — 0.100 = 0.028. 

Q = 0.225 — 0.100 = 0.125: 

As all the railways do not adopt the 
maximum superelevation of 150 mm. 


(6), we have prepared a diagram re- 
presenting the thrust in terms of the 
speed for h = 100 mm. (4”) (fig. 5). 

We have also appended the corres- 
ponding diagrams of Q in terms of the 
radius R (figs. 6 and 7). 

We have still to decide whether the 
V to be introduced in the superelevation 
formule represents the maximum au- 
thorised speed, or alternatively an aver- 
age or reduced speed. 


The Belgian Railways alone explici- 
tely answered this question to the effect 
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Fig. 4. — Diagram showing the value of the thrust Q in terms of the speed V, 
for h = 150 mm, (6’’). 
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Fig. 5..— Diagram showing the value of the thrust Q in terms of the speed V, 
for th = 100 mm. (4’). 
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Fig. / — Diagram showing the amount of the thrust Q@ in terms of the radius R, 
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that, for low speeds, where they use 
2 
the formula f=" 1188 ~, V will be the 


maximum or practicable speed on the 
curve considered. The staff, therefore, 
is allowed to introduce into the for- 
mula the actual working speed, which 
is often lower than the authorised 
maximum. 


As far as the second formula used in 
825 ¥ ; 
R 
according to the text of the regulation 
it is to be considered as a modification 
of the first, with the object of substi- 
tuting for the maximum authorised 
speed V an average speed given by the 
formula : 


Belgium, h = is concerned, 


Van — v70 . Vinace: 


Following this trend, we come to the 
conclusion that the railways which 


v2 
prefer the formula A = ane V being the 


maximum speed, base their calculations 
in fact on the formula with zero thrust 
(16) but assuming a mean speed 


Wea = 0.825 . Vimac- 


No better conclusion to all this could 
be built up, in our opinion, than the 
proposal of the engineers of the Bel- 
gian Railways, resulting from their 
thorough study of the deliberations of 
the previous Congress, and supported by 
data received direct from many Admi- 
nistrations. 

Whilst using for the minimum super- 
elevation the formula (18) : 


2 
Mi — 90. 


saa i hi oa 18 
h 11.8 + (18) 


this proposal agrees in a general man- 
ner with the formula : 
] 2 


1 ee 
—_—— te R 


ry) 


(16) 


it being understood that V would be a 
reasonable average speed, and not one 
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selected arbitrarily, as in the two cases 
which we have analysed above. This 
formula would be that suggested in the 
Japanese report to the Cairo Congress 
(Question III) and reproduced in the 
June 1932 Bulletin, page 1116. 

If the trains running over the curve 
under consideration be grouped by 
speeds (Vie Wx Seed ) and the number 
of trains per day in each speed group 
beret an the average speed is 
given by 


Ny Vy2+ Ng V2 + eels (33) 


We —— 

P ny of Ng + seve 

This formula gives greater weight — 
justified, moreover — to the safety fac- 


tor (V) which is squared, whilst also 
taking into account to some extent the 
wear factor (nm). 

According to this formula, a curve run 
over by many slow trains and a few 
fast trains would be given a slight su- . 
perelevation, though never less than that 
given by formula (18). On the other 
hand a curve over which nothing but 
fast railcars run would be given ample 
superelevation, as in this case Vy, = Vinaw 
and the equation (16) would be applied 
without alteration (Recent example : the 
Brussels-Antwerp electrified line). 

* 
* * 


CHAPTER III. 


Modernising old track for heavy loads 
and high speeds. 


The Railways consulted are unani- 
mous about the methods to be adopted 
to allow heavy loads to be run over the 
lines. 

These methods consist of : 

(a) replacing, as necessary, the short 
light rails by heavier and longer ones; 

(b) increasing the number of slee- 
jperse 

(c) improving the joint and the fas- 
tenings of the rails to the sleepers; 

(d) improving and, if necessary, 
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building up the ballast (ramming and 
rolling are recommended) ; 

(e) draining defective formations. 

With the object of increasing the 
authorized speeds over the main or se- 
condary lines, using rolling stock which 
does not increase the maximum loads 
carried by the permanent way, the rail- 
ways recommend in addition to the 
strengthening of the track : 

(a) the layout to be improved, by 
increasing the radii of the curves, even 
at considerable cost. In mountainous 
countries such as Switzerland, this so- 
lution is however rarely possible finan- 
cially; 

(b) the 
creased; 


superelevation to be in- 


(c) the transition curves to be leng- 
thened, and the supereleyation ramps to 
be reduced; 

(d) the track to be inspected more 
frequently and more carefully. 

So that vehicles of all types, including 
the heaviest and most modern engines 
can be run at higher maximum speeds, 
i.e. sO that the track can stand the most 
difficult conditions as regards new 
stresses, all the above methods should 
be applied simultaneously : 

(a) Strong track built with rails of 


about 50 kgr./m. (100.8 Ib. per yd.). 
There is a tendency to use longer rails 


(from 24 to 30 m.=78’ 9” to 98’ 5 1/8”): 
at the joint the sleepers usually either 
touch or double sleepers are used; 

(b) As many as 1 815 sleepers per km. 
(2920 sleepers per mile) are used 
(Belgian Nat. Rys. Co.). 

On some curves at any rate (of less 
than 600 m. = 30 chains radius on the 
Belgian Railways) the sleepers are fitted 
with metal bearing plates, fastened by 
separate coach screws, the rails in turn 
being fastened to the bearing plate by 
coach screws, bolts or cotters; 

(c) The ballast consists of gauged 
broken stone on a solid formation or 
one, if need be, improved by drainage 
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and a sub-ballast of ashes or gravel. The 
bridges, if need be, must be strengthen- 
ed or renewed. 

(d) The layout is improved and the 
transition curves are lengthened to pro- 
vide the proper superelevation, whose 
rate of development does not exceed if 
possible 1 in 1 000. 

(e) The superelevation is increased 
on these lines to the extent necessary for 
the passengers’ comfort, although it may 
cause on lines carrying mixed traffic a 
certain over-stressing of the lower rail 
on some curves. 

On the Belgian Nat. Rys. Co. the main 
lines are checked twice yearly by means 
of the Hallade apparatus. 

Any defects discovered are corrected 
immediately. 

In addition a system of direct inspec- 
tion of the state of maintenance of all 
the lines is in operation. 

This inspection comprises two stages: 

(1) At the beginning of the year the 
whole of the line is examined in order 
to ascertain its condition and the ex- 
tent of the repairs required; 

(2) During the summer season, the 
inspection is continuous and covers the 
quality of the work done by the gangs. 
The inspection is facilitated by organis- 
ing the work of the gangs on the plan- 
ning system, a schedule being prepared 
for each gang, district, section, division, 
and for Headquarters. 

The lines of this Company have been 
classified as follows : 

Important lines. — Class A: Speed of 
120 km. (75 miles) an hour and over, 
whatever may be the tonnage and axle 
loads. 

Class B: Speed between 90 and 120 
km. (56 and 75 miles) an hour. 

Secondary lines. —— Class A: Speed 
between 70 and 90 km. (43.5 and 56 
miles) an hour. 


Class B: Speed below 70 km. (43.5 
miles) an hour. 


FEBRUARY 1937 BULLETIN 


The 
points. 


maintenance work is awarded 

According to the train speeds and the 
tonnage carried by the line considered, 
the condition of the line after repair 
should obtain 13, 14, 15 or 16 out of 
2() points, according to its classification. 

When the train speeds and the ton- 
nage are raised, the standards of main- 


tenance automatically become more 
exacting. 
The period between systematic re- 


pairs and the strength of the gangs are 
regulated accordingly. 


* 
* * 


PART TWO. 


Facing points which can be taken 
at high speeds. 


One of the principal cares of the Rail- 
way Companies at the present time is 
the attainment of higher and_ higher 
commercial speeds. This tendency is 
general. 

In order to achieve these speeds, it 
is essential that there should be long 
sections which can be run over without 
any speed reduction. 

On the other hand, local speed res- 
trictions, especially on the high-speed 
lines, ought to be avoided, not only to 
reduce the journey time and the work- 
ing costs, but also to secure greater sa- 
fety in train running by eliminating the 
speed restricting signals the drivers have 
to observe. 

The Railway Companies came up 
against real difficulties when they had 
to construct points capable of being run 
over at high speed, on the branch and 
to determine the rules for laying such 
points. 

The replies given to the questionnaire 
on this subject enable us to make two 
observations * 
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(1) Many railways have not up to 
the present used points the curved road 
of which can be taken at high speed. 

Only the Reichsbahn, the Belgian, Da- 
nish, Dutch, Bergslagen (Sweden) and 
Swiss Federal Railways use points of 
this kind. 

(2) The first railways to reach high 
commercial speeds do not as yet use 
points, the branch line of which can be 
run over at speeds higher than 120 km. 
(75 miles). 

These railways have had to restore 
the speed restrictions at junctions when 
the maximum speeds on the open road 
exceed 120 km. an hour, even though 
the points are of modern design. 

On principle, if high speeds are to 
be authorized when branching off, 
points should be so designed, manufac- 
tured and laid that the vehicles run 
through them and take the branch with- 
out shock and without any tendency to 
overturn. 

Consequently the questionnaire sent 
to the various Railways mainly dealt 
with the three chief considerations : 
design, manufacture and laying in the 
track. 

Only six of the Railways covered by 
our report use points which can be run 
over to the branch line at high speeds. 
A resumé of the information obtained on 
the subject of these points follows. 


* 
* * 


CHAPTER I. 


The lay-out. 


Two essential considerations have 


been examined : 


(1) The lay-out proper (geometrical 
setting out of the routes). 

(2) The track gauge of the rails at the 
different points of the lay-out. 


The data collected from the various 


426/172 


Railway Systems are summarised in ta- 
lolke Wf. 


(1) Lay-out of the curved route. 


We notice that the smallest angle of 
the tongue with the stock rail is greater 
than 25’. The smallest, 25’ 5” 34, is used 
by the Swedish Bergslagen Railway. 

It should be noted that if a reduced 
angle of tongue with stock rail facili- 
tates the vehicles entering the curve, 
it is on the contrary unfavourable to 
the lay-out of the branch as it reduces 
the radius of the latter. 

It seems therefore that too small an 
angle should not be chosen as it has too 
unfavourable an effect on the radius of 
the curve between the points and the 
crossing. 

On the other hand, this radius im- 
proves if the angle of the crossing is 
diminished. The common _ tendency 
towards the general adoption of small- 
angle crossings is thus explained. 

The smallest angle is that reported 
by the Reichsbahn : 3° 5’ 38’. It corres- 
ponds to a tangent of 0.054. 

The Reichsbahn also reports the 
greatest radius of curvature (1200 m. 
= 60 chains) between the points and 
the crossing. It should be noted that 
the lay-out of the two Belgian sets 
shown in table 17 provide two  suc- 
cessive radii of 2000 and 1000 m. 
(100 and 50 chains) respectively close 
to the point of the blades, and 1161 and 
561 m. (58 and 28 chains) beyond. This 
arrangement has been used to reduce 
the unfavourable effect of superposing 
the angle of the tongue with the stock 
rail on the curvature of the branch 
route. 

Moreover the Belgian Railways are 
now designing two new sets of points, 
a symmetrical double-curve one which 
can be run over at 120 km. (75 miles) 
in both directions without any super- 
elevation having to be provided, the 
other, simple points deflecting to one 
side which can be run through at 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


FEBRUARY 1937 


140 km. (87 miles) when laid in the 
same way. 

The investigations have not been car- 
ried far enough for any precise charac- 
teristics of the design of these switches 
to be given. 


It is known, however, that these points. 
will be of the « spring » (flexible) type 
and that the lengths of the blades will 
be about 14 to 16 m. (45’ 11” to. 52” 67). 
The angle between the tongue and stock 
rail and the radii will be respectively 
15’ — 4000 and 2500 m. (200 and 
125 chains) — in the symmetrical dou- 
ble-curve switch, and 30’ — 5000 and 
3500 m. (250 and 175 chains) — in the 
switch deflecting to one side only. 

The use of these switches (with tan 
0.054 and 0.03 crossing angles) can only 
be conceived in the case when both 
roads cross at different levels by means 
of a skew bridge. Indeed, the mi- 
nimum angle in crossings admitted by 
the Belgian Railways if satisfactory 
guiding of the wheels through the gaps 
is to be, ensured.is 6°9114,55/7 

The necessity there is to maintain 
this angle and to also maintain through 
the crossing a radius of the same value 
as that found in the switch, would lead 
to the six-foot way having to be about 
17 m. (55’ 9’) wide as regards the 
switch deflecting to one side. 

Contrariwise, in order to maintain a 
standard six-foot way (2.00 m.) it would 
be necessary to make use of a tan 0.045 
obtuse crossing. Such an obtuse crossing 
is only practicable if fitted with mobile 
sections which eliminate completely the 
gaps in the two roads alternately. 


(2) Track gauge. 


The gauge at points is generally wider 
than the standard. At the joint before 
the points of switch blades all the rail- 
ways maintain the 1.435-m. (4 8 1/2/’) 
gauge with the exception of the Swe- 
dish and Bergslagen Railways on which 
it is 1439 m. (4 8 43/614”), 


ark 


— 427/173 — 


TABU Batis: 


Characteristics of the pre peteccees ee ner reece oF the layout of points which can be run ovre unto the branch line at high speeds. 


Polish State Rys. 


Have no points that can be taken branching off at high speeds. 


Pct. biniaie leas =F.) | Lay-ont -out of the diverging road : Ge f the track - } y 
Rarlescs = L. = straight section), Eee 
4 (R radius of curve, in metres). = ees 
blade point Angle of 4 | | 
ADMINISTRATIONS. At the end In line with the point In line with the heel. Between the blades | In t] 
with the crossing. aan Thee Nott From the of the stock of the blade. and the crossing. . 
stock rail. of the ane heel of the Tsthem alee ; 2 
) Pooh heat blade to the| crossing. eS of the In the In the In the In the In the In the In thi ; 
| | crossing. plade points. see hee 5, aah toe anche see | Laer ne gh | prancl 
<a | 30 5’ 38’ 60 
S { she in? m = — 
Deu hsbal lac et = Ce A R = 1200 | Rig 16200 Se ieee 200 1.435 m. 1.4396 m. 1.4396 m. 1.435 fm. | 1.4355 m, | 1,435 m. 1.435 m, | 1.435 m 35 1 
Austrian Federal Rys. . . - -; | Have no points that can be taken branching off at high speeds. | 
30 8” 55” R = (x) 2000-1 161 ; | 
| , Se R = (x) 1000-561 Re P16 or 
elewun N: Rey ee 30’ tan. = 0.055030 fr ; 
Belgia: PYS. 5 ees ho 99° 34” (x) from point of ton- 145 5e me 12465) me 14 ope 1.445 m. iao5eme pe opems 1eASo aa. | 1.435 m 1.435 m 
tan. = 0.07856 gue to where in contact} R = 561 ik == fatoill 
an. = 0. with head. | | 
oe ee ; 4o 5” 8” i e | —_ me 
Danish State Rys.. . .-- -: | 27 = 9-07144 Pi = [0l0 | i = fade 8.1L. | iL aaoy aaa. 1.445 m. 1.445 m. | 1/465 fm. UL aeasy aaa 1,455 m. 1.435 m. | 1.435 m 1.435 m 
- > : ce? 5° 48’ *e S.L. of 4. | zc sar 
lands Riya | 55 ae ae Ae oe ee then | p = 600 Sis 1.435 m. 1.440 m. 1.440 m. | 1.440 m. 1.440 m. 1.440 m. 1.442 m. | 1.435 m. 1.435 m. 
State Rys. in the Dutch Indies. | 
Hungarian State Rys. 
‘ Have no points that can be taken branching off at high speeds. . 
Swedish State Rys | 
Union of Swedish Private Kys. - | 
| 
fo) F bi) 
Bergslagen Ry. (Sweden) . | 957 5 34 ae a ae | R = 450 | R = 450 S.L. 1.439 m. | TL faals) aaa, 1.445 m. 1.435 m. 1.447 m. | 12455 om. | 1.447 m. | 1.435 m. | 1.435 m, 
Berne-Loetschberg-Simplon Rys. . | 
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At the points of the switch blades, the 
width of the track is above 1.435 m. in 
the switches of all the railways. The only 
exception is on the Belgian Nat. Rys. Co. 
where the standard gauge (1.435) is 
maintained throughout the points, on 
the deflected route as well as on the 
straight, in view of the big radii used 
in the layout. 

The maximum gauge at the points of 
switch blades is found in switches on 
the Swiss Federal Railways; it is 1.447 
ing (2 Aye 

As regards the gauge beyond the 
points of the blades, two rules are ob- 
served : 

The first consists in gradually restor- 
ing the standard gauge immediately 
beyond the blade points, on both the 
curved and_ straight routes. This 
practice is also followed by the Reichs- 
bahn and the Danish State Ratlways. 

In the second the widened gauge is 
maintained nearly up to the crossing on 
both routes. This is the practice on 
the Netherlands Railways. 

In the equipment of the Bergslagen 
Railways and of the Swiss Federal Rail- 
ways, the first rule is applied to the 
straight route and the second to the de- 
flected one. 

The crossings used by all the rail- 
ways are built to standard gauge 
(154395 ean Be lye”). 


* 
* * 


CHAPTER II. 


Design of points and crossings. 
They include four essential details : 
(1) the points; 

(2) the acute crossing; 

(3) the obtuse crossing; 

(4) the connecting rails. 


The particulars collected on these 
details are summarised in table 18. 
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(1) The points. 


The metal of which the switch rails 
and stock rails are made shows no par- 
ticular feature to be reported. It is ge- 
nerally of the same quality as the 
running rails; only the Reichsbahn and 
the Swiss Federal Railways heat-treat it. 


Were Siok irawils wim gill Cases aire 
machined out of ordinary rails. 
Contrariwise, the switch blades are 


generally machined from rails of spe- 
cial section with a thick web and a 
heavier foot. The height of this sec- 
tion is usually below that of the ordinary 
running rail. 

Only the Netherlands Railways ma- 
chine the switch blades from rails of 
ordinary section, but intend to use a 
heavier section in future. 

The switch blades of the Belgian Nat. 
Rys. Co. are made from rails only the 
web of which has been increased in 
thickness from 15 to 20 mm. (5/8’ to 
1es3// 11057) 

It appears interesting to note that on 
the Belgian Nat. Rys. Co. the rails of 
the running road are canted 1 in 20 to 
the vertical and that this inclination 
has also been maintained in points and 
crossings, except in the switch blades, 
which have vertical webs. These are 
somewhat twisted whilst hot, near the 
heel, which restores the 1 in 20 cant; the 
points and adjacent rails may thus be 
connected by standard fish-plates. 

The switch blades run over at high 
speed are generally built in at the heel 
and they are operated by bending the 
blades. The only exceptions to be found 
are on the Swiss Federal Railways, and 
in the case of the latest equipment of 
the Reichsbahn, where the tongues are 
hinged at the heel. 

In switches with heavy tongues built 
in at the heel, the bending point is loca- 
lised and this bending is facilitated by 
reducing the thickness of the web and 
by cutting away the rail foot near the 
heel. 
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In the case of the switches of the 
Belgian Nat. Rys. Co. the foot of the 
blade is likewise cut away, although in 
the rail section used only the web was 
thickened. 

The two side faces of the switch 
blades are planed to an angle with the 
vertical. 


These angles differ materially from 
one Railway to another. 
Between the stock rails and_ the 


switch blades there is usually near the 
blade points a difference in level, the 
object of which is to keep the load off 
the planed-down ends of the blades. 

This difference in level varies be- 
tween 14 and 19 mm. (35/64” and 3/4’) 
in switches where the points of the 
blades fit tight against the side face of 
the stock rail; it reaches 25 mm. (1”) 
when the point of the blade is housed 
under the head of the stock rail. 

The length of the flexible (spring) bla- 
des varies between 12 and 14 m. (39 
4 1/2” and 45’ 11”), according to the 
Railway; tongues of the hinged ty pe are 
shorter; on the Swiss Federal Railways 
they are 6.75 m. (22’ 1 3/4”). 

Hard-wood sleepers are generally used 
for supporting switches. 

The Reichsbahn, however, uses metal 
sleepers and wood ones. The Swiss Fe- 
deral Railways seem to be the only Ad- 
ministration to use metal sleepers eXx- 
clusively. 

The slide chairs for the switch blades 
are generally of steel; they are fastened 
either directly to the Slecnere or through 
the medium of continuous steel plates 


located under the blades. 
The distance blocks are usually of 
cast steel. The designer should give 


them very special attention in view of 
the important part they have to play. 

This consists in maintaining very 
accurately the distance between the 
closed tongue and the stock rail and the 
invariability of the theoretical layout of 
the blades whilst wheels 
through them. 


are Tr unning 
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The section, dimensions, location and 
the method of fastening down these 
parts must be studied with the greatest 
care, in view of the considerable stresses 
to which they are subjected by heavily 
loaded wheels travelling at high speed 
when passing onto the deflected route. 

The fixing of the stock rails does not 
present any particular problem. A bolt 
passes through the web of the stock 
rail and secures it to the shoulder of 
the slide chair. 


(2) The crossings. 


Crossings are generally built up from 
rails. 


On the Danish State Railways, the 
Swiss Federal Railways, and the Bel- 
gian Nat. Rys. Co. « monoblock » cros- 
sings in cast manganese steel and those 
built up from rails are used in con- 
junction. 

The Bergslagen Railway uses cros- 


sings composed of a « monoblock » steel 
V-piece combined with wing rails made 
from ordinary rails, 

The use of « monoblock » cast steel 
crossings is to be recommended for lines 
carrying heavy axle loads at high speed. 

The length of the nose of « mono- 
block » crossings varies according to the 
ANSIES 1h) AMOUNTS LONG Damen Se 
8 33/64’) in tan 0.054 crossings on the 
Belgian Nat. Rys. Co. 

Certain railways using built-up cros- 
sings or « monoblock » noses with 
added wing rails make them as long as 
12m. (30 4Aediy22) es) Lhis\ practicesis 
adopted probably with the intention of 
improving the stability of the crossing. 

The form and method of fastening the 


outside check rails of crossings vary 
from one railway to another. 

Generally they are made up of a 
length of ordinary rail, cranked and 


secured to the running rail by tie plates 
and bolts and to the timbers by bearing 
plates and coach screws. 

Thrust plates, arranged on the inside 
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TABLE 18. 
Design of points and crossings taken at high speeds. 
SSS eo ee 
re 
Points. Crossings. 
ee ere 
Kind of sl Inclination of the | 
Ta re md of sleepers ality of metal used ; : : : machined faces of ; 
ADMINISTRATIONS. | . Quality of metal use Rail section from which are planed the Biaie th ins Type of blade: ater aia sniadh “laa Naiars of malate Length 
and fast Leng yp 
ane in the points vertical. Arica ede | 
LLL. ia eS of the blades. or built up from rails.| of monoblock points. | of the crossing. 
F a > + ’ 5 se i / 
ee yee the blades. the stock rails, Inside of | Stock eels 


the track. | rail side. | 


erent rs 70, 80 and 90 kgr./mm® Li’ Seats 
ike Reichabahe we ood and steel sleepers.| Thomas and _ Siemens- : : Standard rail | wing me: 
Deutsche Reichsbahn . Steel sole plates. Martin steel _heat- Special section, 


| section. 1/3 114 oes os Built up from rails. i ‘ coacitiner Sena 
treated, 


Austrian Federal Rys. 


Have no points that can be taken branching off at high speeds. 


, Rail sections of standard 
Wood sleepers. : : 14.000 m. ap . so 8.75 m. 
Belgian National Rys. Co. . Steel sole plates and Ordinary rail steel track (50 kgr./m.) but Standard. 1/4 2/5 Flexible, Monoblock. Cast pre oc : 
Ray Gree not heat-treated. stronger web 20 mm. 12.000 m. 8 . 6.00 m. 
; instead of 15 mm. 


. . 70-80 kgr./mm? Bessemer 
Pomeranian fir sleepers. eat | ee 


“ob ta Thomas and Siemens- . Built up from rails Cast 
Danish State Rys.. ... . Steel sole plates, Ee aes bees Pie Standard. 4/5 1/3 Flexible. 13.200 m. PES ern hhh manganese steel. 12.044 m. 
| coach-screws, Pe os 


Hard wood sleepers, Citineeo trl atest Rail sections of standard . ; ‘ e 
Netherlands Rys. . .. . chairs, steel sole plates, Aye RA Gees track. Special section Standard, 1/2.5 1/4 Flexible. 12.000 m. Built up from rails. ae: 7.44 m. 


coach-screws. not heat-treated. in future, 


ee ee ee 
| State Rus. in the Dutch Indies 


| Hungarian State Rys. 


Have no points and crossings which can be taken at high speeds. 
Swedish State Rys. 


Union of Swedish Private Rys. 


Standard rail Teves 13 900en| Cast nose; wing rail 


Wood sleepers. section. pe as from standard rail. a | peers dre 


Bergslagen Ry. (Sweden) . 


Metal sleepers, clips, hook 


; . bolts, hard wood, sole 70-kgr./mm? steel Special section. Standard. ia 1/2.06 Articulated. 6.750 m. Sia aaah Cast manganese steel, 3.120 m. 
Swiss Federal Rys. plates, coach-screws or heat-treated. 
spikes. 


| 


Berne-Loetschberg-Simplon Rys. 


Have no points which can be taken at high speeds. 
ET ———E——————— 


Polish State Rys. . 
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and the outside of the check rail on 
each sleeper, help to maintain the 
gauge accurately at the crossing on the 
Belgian Nat. Rys. Co. 


(3) Obtuse crossings. 


We have not received any information 
about the obtuse crossings used on fo- 
reign lines. 

We will therefore limit ourselves to 
mentioning that on the Belgian Nat. 
Rys. Co. « monoblock » obtuse crossings 
of cast manganese steel are used in con- 
junction with those built up of rails, and 
that the minimum angle which ensures 
a satisfactory guiding of the wheels 
over the gaps of the crossing is fixed 
ie (9° la ye 

In addition, in view of the tendency 
to generalise the use of the bogie, it 
should be noted that in the flattest ob- 
tuse crossings or those nearly so, the 
wheels cannot be prevented from com- 
ing into contact with the V-pieces of the 
crossings in certain unfavourable cases 
of short wheel-base vehicles running out 
of square. 


Whilst there is no risk of the vehicle — 


trying to take the two roads, the posi- 
tion of the axle has to be centered by 
the V-piece. This imposes a considerable 
strain on the latter when the train is 
travelling at high speed. 

It is possible to reduce the risks of 
contact between the wheel and the V- 
pieces of crossings, and to diminish the 
severity of the stress when contact does 
occur, by providing the V-pieces with 
extended check rails. These have the 
effect of leading vehicles with short 
wheelbase into a position more nearly 
parallel to the centre line of the track at 
the moment when the axles reach the 
V-pieces and of ensuring the retention 
of this favourable position whilst the 
gaps are being traversed. 


(4) Connecting rails. 


Connecting rails have everywhere 


BULLETIN OF THE INT. RatLway ConcRESS ASSOCIATION 


“and 


433/179 


the same section 
running road. 

The Railways generally arrange the 
joints between the connecting rails, the 
switch, the crossing and the obtuse 
crossing in such a manner as to allow 
free expansion. 

Only the Reichsbahn and the Belgian 
Nat. Rys. Co. consider the points and 
crossings as a single unit, whose va- 
riations in length are carried through 
to the ends. According to this concep- 
tion these Railways eliminate all play 
at the joints separating the connecting 
rails from the switch, from the acute 
crossing and from the obtuse crossing. 

On the Belgian Nat. Rys. Co. this ar- 
rangement has been in operation for 
several years without any drawback. It 
would even appear that welded joints 
might be tried. Welding would do away 
with all breaks in the running surface 
ipso facto with the blows from 
wheels, and all their consequences. 


as those used in the 


-As regards welding, from the infor- 
mation sent in, the conclusion must be 
reached that it is hardly used at all in 
points and crossings. 

We have not received any description 
of any application of welding into one 
unit the constituent parts of points and 
crossings. Several trials have been 
made recently to build up worn parts 
by adding new welding metal to cracked, 
worn or crushed parts on the Belgian 
Nat. Rys. Co., as mentioned above. 


The connecting rails are fixed on the 
sleepers and joined up, at the switch, 
at the acute crossing and at the obtuse 
crossing by means of fastenings and 
fish-plates of the type used on the run- 
ning road. 

The use of cast steel is general for 
all the details of points and crossings 
intended for high-speed running, such 
as chairs, tie plates, thrust pieces, hous- 
GS, CUE. 
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CHAP ERS: 


Conditions under which points and 
crossings are laid and run over. 


The particulars which we have ob- 
tained in connection with the laying of 
points and crossings and running over 
them at high speed are given in Table 19. 

The tan 0.054 (1 in 18.52) crossings 
of the Reichsbahn (the minimum angle) 
have an overall length of 64.817 m. 
(AE Ve 

Those of the Belgian Nat. Rys. Co. 
come next in order; they are tan 0.055 
(1 in 18.18) and their length is 57.833 m. 
(1897 8 25/32”). 

The other railways do not go beyond 
tan 0.07 (1 in 14.3) crossings. The length 
does not appreciably exceed 40 m. 
CRS e235 470)). 

The majority of the Railways consult- 
ed put in points and crossings on curves 
and with superelevation. 

The conditions governing the laying 
with superelevation, and the amount of 
superelevation are fixed according to 
the particular regulations of each Rail- 
way. 

The Reichsbahn calculates the super- 
elevation by means of the rules in use 
for the running road. 

On the Belgian Nat. Rys. Co. the upper 
limit of the superelevation is fixed at 
60 mm. (2 3/8’) when the through road 
is on the straight, and: at 90 mm. 
(3 9/16”) when laid on a curve. The 
radius of the through road is taken into 
consideration in every case when find- 
ing the value of the superelevation. 

The Danish Railways do not seem to 
follow any precise rules for calculating 
the superelevation, this being adapted to 
local conditions. 

Finally, the Swiss Federal Railways 
give the connection a superelevation of 
two-thirds of that permitted in the run- 
ning road on curves of the same radius. 

Table 19 also shows the maximum 
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speeds authorised over points and cros- 
sings by the railways, both when they 
are laid on the straight and on curves. 

On the Reichsbahn the maximum 
speed authorised unto the branch is 
fixed in every case by the formula given 
in Table 19. 

When the through road is straight, the 
application of this formula allows a 
maximum speed of 100 km. (62 miles) 
if the points and crossings are located 
without cant on a curve of 1200 m. 
(60 chains) radius at least, and a speed 
of 120° km (75) miles) it there is) cant, 
provided that its value reaches 50 to 
60 mm. (2” to 2 3/8’). 

When points and crossings are laid 
on a curve, the authorised speed is gi- 
ven by the same formula, in which R 
is the least radius if the two tracks are 
convergent, and the radius of the more 
important track if the roads are di- 
vergent. 

On the Belgian Nat. Rys. Co. tan 
0.055 and 0.0786 (1 in 18.18 and 1 in 
12.74) crossings, with the through road 
on the straight can be traversed respec- 
tively at 90 and 60 km. (56 and 37.3 
miles) on the deflected road when there 
is no cant. 

These speeds are increased to 120 and 
80 km. (75 and 50 miles) if a cant of 
60 mm. (2 3/8”) is provided. 

When the points and crossings are 
laid on a curve, the speed is fixed in 
terms of the radius of the through road; 
if the roads are divergent, the maximum 
authorised speed is restricted to 20 km. 
(12.4 miles) on the road having nega- 
tive cant. 

On the other Railways tan 0.065 (1 in 
15.38) is the limit with the result that 
the radius of the curved route is rela- 
tively small. The authorised speeds vary 
between 60 and 75 km. (37.3 and 46.6 
miles) according to the railway, if the 
through road is on the straight. 

When laid on a curve, the rules relat- 
ing to the running road are generally 
applied. 
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TABLE 19. 


Maximum speeds points and crossings can be. run over according to the way they are laid. 


Maximum speeds allowed running unto the branch line. 


Type of points and Total the through road being on the straight. the through road being on a curve. 
ae Sees crossings and year 
ADMINISTRATIONS. first of this type length as ary points laid with cant, 
ar : doints Teale bi ; ; ; ; ; ; 
were laid. laid. : direction of diverging road. the points being level, the points being laid with cant. 
level. amount speed, 


of cant. 
km. /h se 


| es a ie Manis AE 4 
| Se : Aa : ee 4 ae V= xR 14.8 
| Deutsche Reichsbahn . . . . tan = 0.054 (1914) |64.817 m. 100 =| Variable. | fb Be 


Converging junction: h is fixed according to minimum R. 
| lL = cant: Diverging junction: h is fixed in terms of R of most important track. 
{ 


Austrian Federal Rys. Have no points that can be taken branching off at high speeds, 


= 
: Say : tan. = 0.055 (1931) | 57.833 m. 90 120 km./h. Sy oe Leet Hae 
e ational Rys. Ct 5 peed fixed to suit radius. 
Belgian National Rys. Co. - tan. = 0.0786 (1930) |43.057 m. 60 eee 80 km./h. 
| Danish State Rus... . . . ~ «| tan. = 0.07143 (1923) | 41.018 m. Maximum speed fixed according to rules in force for the speed o curves provided with a given superelevation. 
Netherlands Rys. . .- . =. - tan. = 0.0666 (1906) | 42.025 m. 75 | Speed fixed in relation with radius of curve. 
| 


State Rys. in the Dutch Indies. 


| Hungarian State Rys. : 
“ : ge Have no points that can be taken branching off at high speeds, 


Bergslagern Ry. (Sweden) . 


No curved through road. 


| | 
tan. = 0.077 (1932) Pak m. | Fes 
| 


| 


| 
{ 


tan. = 0.08333 (1929) | 33.818 m. 


Swedish State Rys. 
_ Union of Swedish Private Rys. 
Swiss Federal Rys. . | 


ae ae Cant = 2/3 of cant fixed 
60 | wis vee for standard track. 


| 


0 i 


| 


Have no points that can be taken branching off at high speeds. 
Polish State Rys. 


Berne-Loztschberg-Simplon Rys. | 
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With the exception of the Netherlands 
Railways, on which investigations are 
being made, the Railways consulted do 
not anticipate that the maximum speeds 
in force at the present time for travers- 
ing points and crossings are likely to 
be increased. 


General safety mesures. 


Strict safety measures ought to be 
taken when high-speed running occurs 
over the tongue in the facing direction. 

The safety devices adopted by the 
various railways bear great resemblance 
to one another in principle. 

Their object is to prevent the 
switches moving, by means of a lock, 
and to control the position of the lock 
as well as that of the tongue, to ensure 
they take up a position agreeing as near- 
ly as possible with the theoretical one. 
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The control is generally imperative 
and permanent whilst the train is pas- 
sing. 

The points are operated either me- 
chanically or electrically. 

On the Belgian Nat. Rys. Co., whatever 
may be the method of operation, the ton- 
gues are connected up at two places, at 
the point and at a place midway be- 
tween the point and the heel; they are in 
addition connected by tie rods which 
cause them to move together throughout 
their length. 

Such an arrangement is necessary to 
ensure the tongues being in their proper 
position in spite of their great flexibility. 

As to the safety devices (bolt-detec- 
tion), they are only used at the point 
of the blades. 


SUMMARY AND CONCLUSIONS. 
PART ONE.’ ., 


The construction of modern track to carry heavy loads at high speeds and 
methods of modernising old track for such loads and speeds. 


CHAPTER, I. 


Characteristics of present-day vehicles. 


I. The axle load usually does not ex~- 
ceed 20 t. (19.7 Engl. tons). The Reichs- 
bahn limits the tonnage to this figure 
for all new vehicles to be built; the 
Hungarian State Railways who have not 
at the present time axle loads over 18.5 t. 
(18.2 Engl. tons), are of the opinion 
that it would be desirable to raise to 
25° t. (24.6 Engl. tons) the maximum 
axle load of electric locomotives. 

The Belgian National Railways Com- 
pany already possesses Many steam lo- 
comotives with maximum axle loads of 
between 22.6 and 24 t2°(22:3 and 23.6 
Engl. tons). 

II. The stress caused in the track is 
increased as a result of: the forces 
transmitted to the wheels by the power 


units, the inertia force of the moving 
parts connected to the wheels, the un- 
evenness however small, of the track, the 
unequal distribution of the weight of an 
axle between its two wheels, and the 
sudden application of the loads by trains 
running at speed. 

It would be of considerable interest 
to carry out systematic measurements 
of the stresses developed in the track 
under various conditions of loading. 

Ill. High speeds must be attained, con- 
ditions as regards safety and comfort, 
being maintained, and even improved. 

The increased loads and speeds ought 
to be made good by a corresponding im- 
provement in the strength of the track, 
which cannot be obtained without in- 
creasing its rigidity. The rolling stock, 
therefore, must be very flexible so that 
it can easily negotiate curves and be 
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very stable in spite of its increased di- 
mensions and weight. 

To meet these requirements : 

— The lay-out of the track must be 
improved, development of the curvature 
and of the superelevation in curves 
must be progressive, the permanent way 
must be strengthened and very care- 
fully maintained. 

— As regards the rolling stock: 
means facilitating curve negotiation by 
the rolling stock must be perfected; in- 
vestigations into the best tyre contour 
relatively to the rail section should be 
continued, the spring gear of the ve- 
hicles should be improved, and the in- 
terior lay-out made more comfortable. 

IV. As regards the results obtained so 
far in the matter of speed, we believe 
that on the railways on which high 
speeds have been run regularly for many 
years, the 120-140 km. (75-87 miles) an 
hour stage is passed today in several 
particular instances, and that its ex- 
tension is more a matter of available 
motive power than a track problem. 

Henceforth the tendency. will be 
towards the attainement of the 160 km. 
(100 miles) an hour speed, which the 
motor trains having large excess power 
will reach easily enough. 

In the case of steam traction and elec- 
tric traction on the third rail, new types 
of power units will probably have to be 


designed as a preliminary step.  Ge- 
nerally speaking we are of the opi- 
nion that the permanent way of the 


main lines as well as the coaches using 
them are already suitable for such high 
speeds, provided that some little weak 
points are made good. 


CHAPTER II. 
Present-day main-line permanent way. 


V. Most of the railways have followed 
the general recommendations on_ the 
resistance of rails to breaking and to 
wear, made at the Madrid Congress, in 
1930. 
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In spite of the improvements in the 
manufacture of rails, the more exacting 
specifications and the reduced rolling 
tolerances, and in view of the future 
increases in axle loads and train speeds, 
it would be useful to study, in coopera- 
tion with the metallurgists, the pheno- 
mena of work-hardening of the rail me- 
tal, by the most modern methods of 
investigation in connection with chan- 
ges in the internal structure of the me- 
tal, in particularly by the X-ray process. 

VI. Heat treatment of the whole rail 
— for use.on sharp curves -— or of the 
ends only is favoured by several Rail- 
ways. 

Rails of special steels, of hard high- 
carbon Siemens-Martin or electric steel, 
having a_ tensile strength exceeding 
80 kgr. (50.8 Ib. per sq. in.), or hard 
electric steels containing 1.6 to 1.9 % 
of manganese, and « compound » rails 
are being tested on various Railways. 

Rails with 0.4 to 0.6 % of copper 
are being used in tunnels to reduce oxi- 
dation. 

Vil. The weight of rails does not ex- 
ceed 50 kgr. (100.8 lb. per yd.) on the 
Railways covered by this report. The 
advocates of heavier rails are not many 
in Europe. The Railways prefer to 
strengthen the track by reducing the 
intervals between sleepers. 

VUI. A rational rail renewal policy 
based upon a comprehensive study of 
the renewal frequency on the various 
sections of the lines in terms of the 
tonnage carried and of the ruling speed 
will prove advantageous. 

Such a policy rapidly improves the 
general condition of the lines and ob- 
viates the risk of untimely expenditure. 

IX. The joint is the weak point in 
the track; it is therefore beneficial to 
reduce the number. Welding the rails 
in the shops and on the site is therefore 
a question of first importance. Expe- 
rience seems to prove that there is less 
risk in welding all the rails, provided 
that they are laid at a temperature of 
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about 30° C. (86° F.) than in using very 
long rails, e.g. over 60 m. (196’ 10”) 
long because of the risk of the joints 
closing, through creep at low temper- 
atures, due to the track being divided 
into lengths. 


X. Increasing the number of sleepers 
is justified by the increasing axle 
weights and train speeds, and by the 
advantage to be derived from a reduc- 
tion in the costs of track maintenance. 

The timber sleeper is the one which 
most readily lends itself to high-speed 
running. 

XI. The fastening of the rails to the 
sleepers must satisfy the following con- 
ditions : 

(1) when tightened down, prevent the 
rail foot from damaging the top of the 
sleepers, whilst retaining some elasti- 
city; 

(2) maintain the correct gauge and 
prevent any lateral slip or canting of 
the rails through the thrust of the wheel 
flanges; 

(3) prevent the 
on the sleepers. 

Laying the rails directly on the 
sleepers, a method resorted to in Hol- 
land, where it is called the « Est » me- 
thod, and also in Belgium, gives good 
results in straight roads and large-radius 
curves provided that the rail foot is 
wide. 

Laying the rails on metal bearing 
plates with fastenings independent from 
those holding the bearing plates to the 
sleepers appears to be essential on main 
lines carrying very fast traffic and laid 
with long rails. 

The fastenings of the rails to the bear- 
ing plates must satisfy the following 
conditions : 

(1) they must be able to be strongly 
tightened up and remain so in order to 
absolutely prevent tne rails sliding on 
the sleepers; 

(2) they must have some elastic detail 
in order fo damp the effects of the 
stresses developed in the track; 


rails from creeping 
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(3) it must be possible at any time, 
even after a number of years, to restore 
the fastenings to the as new condition, 
either by taking up wear or by renewing 
part or all of the component parts. 

Metal bearing plates must be used on 
sharp curves — less than 600 m. (30 
chains) radius — when the other sec- 
tions of the track are laid without bear- 
ing plates. 


XII. The increase in loads and speeds 
calls for a thicker layer of ballast be- 
tween the sleepers and the formation, 
so as to better distribute the loads trans- 
mitted by the track. 

Hard broken stone is used almost ex- 
clusively on the main lines, the size 
being generally between 30 and 70 mm. 
Chesil? ennel 24 ayi4l“). 

It must be neither friable, frost-cleft, 
nor spongy. 

It is desirable to test the ballast for 
size and resistance to impact before 
accepting it. 

Preliminary ramming or rolling of 
the ballast is recommendable, when a 
new track is being laid or when an old 
one is being wholly renewed. 

Small ballast, 5 to 25 mm. (3/16” to 
1’’) in size is suitable for shovel packing. 


XII. The formation and the bridges 
which form the foundation of the track 
must be strong enough to resist perma- 
nently the loads, thrusts and blows act- 
ing directly or through the medium of 
the ballast. 

The formation, when necessary, must 
be improved by drainage, or when the 
ground is bad, by covering it with a 
blanket of clinker or of screened cin- 
ders before ballasting. 

Bridges and other structures ought to 
be inspected and checked by means of 
stress calculations, direct measurements, 
and tests when the loads on them are 
increased; they should be strengthened 
if necessary. 

From this point of view experiments 
should be made to determine exactly the 
magnitude of the stresses actually borne 
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by the various members or parts of 
bridges, in order to establish how far 
they are directly influenced by the 
speed. 

XIV. In order to reduce the lateral mo- 
vements of the vehicles, all research 
work should be directed towards the re- 
duction of the play between the guiding 
surfaces of rail and wheel. This pro- 
blem is entirely a matter of rolling 
stock design; when vehicles of all kinds 
will negotiate curves with the same 
flexibility as bogie vehicles, there will 
no longer be any obstacle to the elimi- 
nation of gauge widening in most of the 
curves on running roads. Improved 
guiding of the wheels would be ob- 
fated; hunting would be reduced, side 
wear of the outer rails and the wheel 
flanges would be diminished in large 
measure. 


XV. The most important thing to be 
done to obtain safe, smooth, and com- 
fortable running at very high speed is 
geometrical perfection, in plan and 
cross section, of each line of rails on 
straight alignments and perfect regula- 
rity on curves. 

Correct laying on the straight depends 
on the strength of the equipment and the 
care expended upon its maintenance. 
The present-day materials and improved 
maintenance methods taken together 
seem to meet the requirements of mo- 
dern operation. 

The regularity of the curves depends 
upon the same factors, and certain fur- 
ther precautions. As the joints have a 
tendency to develop, in plan, sometimes 
angular points and sometimes flats, de- 
pending upon the relative rigidity of 
the fishing, railway operation will gain 
much by the use of long, even welded, 
rails. Then too, the level of the rails 
relatively to one another is of even 
greater importance than perfect straight- 
ness, and should be watched all the time. 


There is a great advantage in using 
large-radius curves (some 2000 m. 
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100 chains at the least); however, the 
existing location of the lines and the 
crowded areas surrounding them fre- 
quently prevent the curves being im- 
proved as desired. Insufficient radius 
can nonetheless be made good by giv- 
ing superelevation. 


We have shown how the regulations 
on this subject differ from one System 
{o another; this means that the value of 
the superelevation may vary, without 
harmful effect, between fairly large l- 


mits. But two important factors domi- 
nate here : the necessity of maintaining 
absolutely constant uniformity of the 


superelevation throughout the curve, as 
well as developing the superelevation 
very gradually. In the text of the pre- 
sent report, we have indicated and ex- 
plained the formule we think we may 
recommend, and which enable the su- 
perelevation to be calculated in the most 
rational manner, taking into account the 
speed to be authorised, and the maxi- 
mum speed sanctioned, expressed in 
terms of the superelevation. 


CHAPTER III. 


Modernising old track for heavy loads 
and high speeds. 


XVI. The methods to be used for mo- 
dernising old track consists, from the 
point of view of the loads to be carried, 
ibn 

(a) replacing when required short 
light rails by heavier and longer ones; 

(b) strengthening the sleepering; 

(c) improving 
fastenings; 

(d) improving and possibly streng- 
thening the ballast (ramming and rol- 
ling are recommended) ; 


the joints and the rail 


(e) draining defective formation. 

From the point of view of operating 
speeds, it is desirable : 

— to improve the layout by increas- 
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ing the radii of the curves and the 
amount of superelevation; 
— to lengthen the transition curves, 


PART 


Facing points which can 


XVII. The attainment of high com- 
mercial speeds necessitates trains with 
heavier and heavier axle loads, drawn 
by engines of ever increasing power, 
running over points and crossings at 
higher and higher speeds. 

The complex problems arising there- 
from tend, in particular, to improve the 
layout of points and crossings and to 
add to their solidity. Many such pro- 
blems have engaged the attention of all 
Railway Administrations, especially in 
recent years. 

The particulars we have obtained in 
response to the enquiries we made, and 
which are summarised above, have en- 
abled us to derive certain general prin- 
ciples : 


XVIII. The layout and the design of 
points and crossings should be of such 
a nature that the vehicles run smoothly 
over them. 

For this purpose : 

(1) The radii of curves ought to be 
as large as possible, which necessitates 
the use of a crossing having the least 
angle of opening; 

(2) A transition should be provided 
between the curved and straight parts; 

(3) The angle of deviation of the 
switch tongues, the continued use of 
which appears inevitable, ought to be 
reduced to a minimum, 

(4) Any gaps in the running sur- 
faces ought to be avoided, which im- 
plies, for example, the puilding-in of the 
heels of the tongues, the elimination of 
play at joints between the parts of the 
points and crossing, and even the weld- 
ing together of these parts; 

(5) The vehicles must be guided con- 
tinuously; for this purpose an attempt 
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to flatten the cant developing gradients, 
and to inspect the track frequently and 
rigorously. 


TWO. 
be taken at high speeds. 


should be made to abolish all gauge 
widening not essential to allow the ve- 
hicles to negotiate the curve; 

(6) Bolted assemblies are not rigid 
enough and should not be used. 

Welded crossings would be an appre- 
ciable improvement, if soundness could 
be guaranteed. 

The use of cast steel « monoblock » 
crossings is to be recommended. 

(7) The method of fastening the 
points and crossings to the sleepers 
ought to be sturdy and maintain the 
various component parts strictly in their 
correct position. 

XIX. Points and crossings should be 
laid as far as possible under the same 
conditions as the running road, over 
which the trains travel under satisfac- 
tory conditions of safety and comfort. 

To this end, it is necessary that : 

(1) The curved parts of a switch 
should be provided with superelevation 
in proportion to the curvature. 

Experience has shown that it is good 
practice to provide superelevation in the 
straight route of a switch so as to be 
able to give cant to the curved route. 

(2) The transitions between the level . 
parts and the canted parts should be 
developed by an easy and constant pro- 
gression. 

The maximum speeds for running 
over points and crossings should be as 
high as possible, but should nevertheless 
be calculated with care. 

Well defined rules for determining 
the maximum permissible speed, in 
terms of the lay-out and the laying con- 
ditions, should be got out, which should, 
however, be checked by experience be- 
fore their general adoption is autho- 
rised. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


13th SESSION (PARIS, 1937). 


QUESTION XI: 


Selection, orientation and instruction of railway staff. 


REPORT 


(Czechoslovakia, France and Colonies, Belgium and Colony, Luxemburg, 
Switzerland, Austria, Hungary, Jugoslavia, Bulgaria, Rumania, Greece, Turkey), 


by J. HONDL, 


Manager of the Staff Office al the Ministry of Railways, Czeckosloyakia. 


Psychotechnical examinations. 


History. 


Though psychotechnics now play an 
important part in economics, their object 
is not always fully understood and 
clearly defined. 

To make the economic and social im- 
portance of psychotechnics clearer, it 
would be as well to give a historical 
review of the beginnings of this science. 

Psychotechnics form a definite branch 
of practical psychology. Mr. H. Muns- 
TERBERG, Professor of psychology at 
Harvard University, who was the first 
to write a systematic thesis on psycho- 
technics (in 1924) gave the name « psy- 
chotechnies » to all branches of practical 
psychology resulting from the applica- 


: «Eneyklopedia vykonnosti > 
BS Praha nak Shox 
1934 (Encyclopedia of efficiency, vol. I — 
Man — Prague, Sfinx, Editor; 1934) Procee- 
dings of the VIIIth International Conference 
on Psychotechnics held at Prague in 1934, — 
Prague — Orbis, 1935; « La selection profes- 
sionnelle au moyen de la psychotechnique. Son 
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tion of psychology to the different fac- 
tors of which our culture is composed, 
and especially to the elements of the 
Community — social psychology; to hu- 
man health — psycho-therapy and psy- 
choanalysis; to economics, education, etc. 

To-day psychotechnics are only one 
branch of practical psychology, which 
deals not only with technical problems, 
i.e. problems of production from the 
point of view of the human factor, but 
with the psychology of all labour, of all 
human activity, and of all tasks perform- 
ed by mankind in general. 

In this sense psychotechnics can be 
called economic psychology, its princi- 
pal problem being that of work. 

In actual fact, each task includes a 
whole series of psychological problems, 
seeing that those who work and create 


application sur le réseau du Nord fran¢ais > 
(Voeational selection by means of psychotech- 
nics, their application on the French Nord 
Railway). Report by Messrs. Le BESNERAIS, 
Ingénieur en chef de VExploitation, French 
Nord Railway and Bonpon, Ingénieur divi- 
sionaire du Service Central de )’Exploitation, 
Nord Railway — Paris, 1933. 
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new values are individuals who think, 
feel, and act. Aptitude for a given kind 
of work is not in itself sufficient; to be 
able to do the work well, workers must 
be psychologically educated, in view of 
their professional improvement, the 
whole organisation of the work to be 
done having to be adapted to the psy- 
chological nature of the man. 


This point of view was adopted long 
before the Great War, by W. Tay or. 

Since 1918, psychotechnics have been 
very closely connected with the whole 
scientific movement generally known as 
the « Scientific organisation of work », 
but-it always has brought out the im- 
portance of the human factor very 
clearly. 

In his book « The Psychology of Ma- 
nagement », Frank GiLBreTH, Taylor’s 
pupil and successor, says that the deci- 
sive factor in the successful management 
of an undertaking is not the work alone, 
but the worker; and VY. B. CoRNELL, Pro- 
fessor at New York University, states 
in his book « Principles of industrial 
organisation and the management of 
business undertakings » that: « the best 
technique, the most precise methods of 
production and the best mechanical 
apparatus will be useless if there are no 
suitable workers devoted to the under- 
taking ». 


Dr. F. Seracky, Head of the Central 
Psychotechnical Institute of Prague, in 
his treatise on the modern rationalisa- 
tion of work from the psychotechnical 
point of view, recommends every im- 
portant undertaking to set up a special 
section of employees responsible for 
carrying out the following duties : 

(1) Allocation of the employees ac- 
cording to their aptitude for given 
duties; 

(2) Introducing and keeping indivi- 
dual records for each worker, showing 
the work done by him and his indivi- 
dual development. 

It is also necessary to watch in his 
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practical work the worker who has 
passed the psychotechnical examination 
exceptionally well, well, or less well. 
(3) Carry out investigations into in- 
dividual working conditions which faci- 
litate the work or make it harder — this 
with particular reference to the health of 
the worker and his social and home 


life. 
(4) Investigations into the actual 
working Conditions — particularly as 


regards hours of work 
working, in order to 
working methods. 


and the rate of 
rationalise the 


(5) Education of the workers based 
on their intelligence and character (con- 
trol of the work done and work pro- 
grammes). 


(6) Professional improvement of the 
workers for the different kinds of work 
by applying psychotechnical methods. 


(7) Moral and physical welfare of 
the workers (hygiene, food at reduced 
prices, housing, etc.). 

It appears advisable to apply similar 
principles to the railways. 

The necessity of selecting the operating 
staff by psychotechnical methods arose 
recently through the growth in traffic 
and the increase in accidents on the 
railways. It is interesting to note that 
psychotechnical methods were used first 
of all on tramways. For example, in 
1910, Mr. H. MUNSTERBERG, whom we 
mentioned above, first applied psycho- 
technical methods in America when 
selecting tram conductors; later on, in 
1917, this question was studied in Ger- 
many by Mr. W. STERN, who built a spe- 
cial instrument for recording alertness 
and speed of reaction. The first psy- 
chotechnical examination system was 
drawn up in 1919 by Mr. K. Tramm for 
the Berlin Metropolitan Railway. In this 
system, an examination was made of 
the sight, hearing, memory, attention, ac- 
tually the reaction to visual, auditory, or 
motorial disturbance, and finally of 
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technical knowledge, ability, and phy- 
sical strength. 

In France, Mr. J. M. Lany drew up 
a special method for examining tram 
conductors; the need for a psychotech- 
nical examination for tram conductors 
was also recognised in Russia, particu- 
larly in Moscow. Similar psychotechni- 
cal examinations for omnibus drivers 
were introduced in several European 
and American States. 

In the case of railway services, psy- 
chotechnical examinations were intro- 
duced in Europe for the first time in 
1917 for locomotive drivers, on the ini- 
tiative of Dr. Unsricur, President of 
the German State Railways Division at 
Dresden, where the first psychotechnical 
laboratory was built. As time went on, the 
need for psychotechnical examinations 
for other branches of railway work, both 
executive and administrative, was gra- 
dually recognised, and perfect systems 


of psychotechnical examinations with 
the corresponding laboratories have 


been set up on many European and non- 
European railways. 

The question of the theoretical and 
practical application of psychotechnics 
to the transport industry, and in parti- 
cular to the railways, is being studied 
with great interest on a purely scientific 
basis. The same question is also being 
dealt with at the International Psycho- 
technical Congress. Thus, for example, 
at the 8th Meeting of the Congress, held 
at Prague (11-15 September 1934), a 
series of extremely interesting lectures 
were ‘given, which were published in 
1935 in the Congress Proceedings. Men- 
tion may be made of the most interesting, 
i.e. those of : 


Messrs Lany & S. Kornncoxp : Experi- 
mental research into the psychological 
causes of accidents at work. Professio- 
nal selection of pointsmen, 

J. WoscrecHowski : The psychic atti- 
tude of the Polish railway officials dur- 
ing psychotechnical investigations ; 
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J. Drass : New researches into the ap- 
titude of the drivers of fast vehicles; 

S. KornGoup : The part played by in- 
telligence in professional work. 

After these few general remarks on 
the importance of psychotechnics as 
applied to the selection of candidates 
for railway work, I now go on to Ques- 
tion XI entitled : 

« Selection, orientation 
tion of railway staff. » 


and instruc- 

Our report on these important pro- 
blems covers the following countries : 
Austria, Belgium and Colony, Bulgaria, 
France (Protectorates and Colonies), 
Greece, Hungary, Luxemburg, Rumania, 
Switzerland, Czechoslovakia, Turkey and 
Jugoslavia. 

Replies to the questionnaire address- 
ed to 63 Railway Administrations oper- 
ating 141 759 km. (88 087 miles) of line 
were received from 47 Administrations 
with a total length of lines in operation 
at the end of 1935 of 133 344 km. (82 858 
miles); 16 railway administrations with 
a total length of 8 415 km. (5 229 miles) 
of lines in operation did not answer the 
questionnaire. 

Out of the 47 administrations replying 
to the questionnaire, only one third, ie. 
16 Administrations sent in more or less 
detailed answers, in accordance with 
the three chief parts of the question : 
selection — orientation — instruction 
of railway staff. 

From the replies received it appears 
that psychotechnical methods for the 
selection of staff are only used at pre- 
sent by 12 Railway Administrations 
(with a total length of line in operation 
of 73 839 km. (45 882 miles) at the end 
of 1935); one Administration (Bulgarian 
State) is studying this question, while 
other Railway Administrations (with a 
total length of line in operation of 
65125 km. = 40467 miles) replied in 
the negative, explaining that they did 
not use psychotechnical methods either 


446/26 


on account of the smallness of their 
system, or because of the excessive cost 
of such methods. 

Switzerland (Federal Railways and 
the Bernese Alps Railway) heads the 
list, having introduced in 1923 obliga- 
tory psychotechnical examinations for 
the selection of the shop staff; — Cze- 
choslovakia (State Rys.) also introduced 
such examinations in 1923; then come: 
Austria (Federal Railways) in 19214; — 
Jugoslavia (State Rys.) in 1926; — 
France (Nord) in 1933; (Compagnie des 
Tramways de UVAin) in 1934; (State) 
in 1934; (Paris-Lyon-Mediterranée) in 
1935; — Rumania (State) in 1936. The 
Royal Hungarian State Rys. stated that 
psychotechnical methods have been used 
for the selection of certain grades for 
some years, but did not say when such 
methods were first introduced. 

Psychotechnical laboratories exist in : 
Austria (1); France: Nord (1), Tram- 
ways de lAin (1), State (1); Switzerland; 
(Federal Railways) one fixed laboratory 
and two travelling laboratories; in Ju- 
goslavia (1); the Czechoslovak State Rys. 
have made an agreement with the Cen- 
tral Psychotechnical Institute, of Pra- 
gue, whereby they can use this Insti- 
tute’s laboratory. The French Est Rys. 
use the laboratory belonging to the 
French Nord Railways. The Paris-Lyon- 
Méditerranée uses the French State 
Rys. laboratory. As regards the design 
and equipment of the psychotechnical 
laboratories, that belonging to the 
French Nord Railway must be men- 
tioned first of all, as not only is it ex- 
ceptionally well looked after, but consi- 
derable capital has been invested in it. 
It should be stated, however, that as far 
as can be seen from the replies received, 
all the laboratories mentioned above are 
modern and satisfactory. 

All the Railway Administrations ap- 
plying psychotechnical methods are sa- 
tisfied with the results obtained and 
stress the fact that psychotechnical exa- 
minations on aptitude (Eignungs-Prii- 
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fung) ‘in connection with the general 
knowledge examination (Kenntnisprii- 
fung) and the medical examination of 
candidates for railway service are un- 
doubtedly the best way of eliminating 
unsuitable candidates, and consequently 
are very important for the selection and 
training of the railway staff. 

This statement is also proved by the 
very favourable coefficient of correla- 
tion, as the results of the psychotechni- 
cal examinations agree from 70 to 90 % 
with the results of the practical exa- 
minations subsequently passed by the 
railway staff in the different branches 
of the service. 

The extent and method of carrying 
out the psychotechnical examinations 
are for from uniform. It may be stat- 
ed, however, that the classes of staff 
bound to pass a psychotechnical exami- 
nation before admission are always 
being extended, and today include staff 
in the shops, traffic, operating and com- 
mercial, engineering and maintenance 
services, and recently the administrative 
services as well. 

In spite of all the results obtained — 
which taken as a whole are very satis- 
factory — through applying psychotech- 
nical methods in railway service, there 
are still many large railways who haye 
not yet introduced psychotechnical 
examinations in connection with the 
selection of their staff, and have not 
explained their reasons in their replies. 
These railways include, for example, 
the Belgian National Rys. Co., the Al- 
sace-Lorraine Rys., and the Paris Or- 
léans-Midi Rys. 

As regards questions in connection 
with the professional guidance of the 
staff, no railway answered in the affir- 
mative. 

As for the last part of Question XI, 
i.e. the instruction of the staff, replies 
were received from 14 Railway Admi- 
nistrations representing a_ total length 
of line of 80 466 km. (50 000 miles) with 
a total staff of 780000. Particular men- 
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tion may be made of the reports on the 
actual position of the schools and pro- 
fessional railway courses, sent by the 
following Administrations : 

Belgium (Belgian Nat. Rys. Co.); 
France (all the main-line Railways) ; 
Switzerland (Federal Rys.); and Cze- 
choslovakia (State Rys.), the latter’s very 
detailed report deserving special atten- 
tion. 

From the replies received it may be 
noted with satisfaction that special 
attention has been paid to this impor- 
tant question of staff instruction, as it 
is indisputable that the prosperity of 
a railway depends not only on the very 
careful selection of the proper staff, but 
also on the young candidates for rail- 
way service being suitably and _ effi- 
ciently educated. 

The cost of such instruction, often 
very high, it is true, is not unproduc- 
tive; on the contrary, it undoubtedly 
contributes, particularly in the present 
world economic crisis, and to a large 
extent, to help the railways in their 
competition with ever erowing road 
traffic and air traffic, by providing it 
with staff which, from both the techni- 
cal and working points of view are 
thoroughly — instructed and have a 
sound knowledge of the duties they 
have to fulfil in the best interests of 
the undertaking which employs them. 

At this point, I would like to recall 
the names of Messrs MEREUTZA, BaRTH, 
L. C. Frircu, and Dr. B. SCHWARZE, who, 
at the Madrid Railway Congress in 1930, 
presented very interesting reports on 
the question on the agenda of that 
Session: « Methods to be followed in 
training of staff, professional, technical 
and ordinary working grades ». (See 
Bulletin of the International Railway 
Congress Association, August 1929, 
p. 1453; September 1929, p.. 19053, Au- 
gust 1929, p. 1315; April 1930, p. OR, 
and May 1930, p. 1526.) 


* 
* * 
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As mentioned above, certain Railways 
sent in yery detailed and thorough re- 
plies to the Questionnaire on Question 
XI. As it is impossible to give these 
replies in extenso — instructive and 
important as they are — the essential de- 
tails have been summarised below. 
These are the replies from the following 
Railway Administrations : 


AUSTRIA. — Austrian Federal Railways. 


Length of lines in operation at the end of 
1935: 5796 km. (3602 miles). 

Yearly (average) strength of staff : 55 899 
employees, including 3273 so called « au- 
xiliary » employees. 


General and historical information. 


Psychotechnical tests when engaging 
workshop staff were introduced by 
Mr. Kerner, Engineer, Manager of the 
Austrian Federal Railways, and Mr. Av- 
pERIETH, Headquarters Inspector, in 
1924. In that year candidates for 
workshop posts were for the first time 
subjected to such tests; in 1928 similar 
examinations were applied to some other 
grades of employees, first of all as a 
trial, and as from 1932 these psycho- 
technical examinations were introduced 
much more extensively. At the present 
time the Austrian Federal Rys. psycho- 
technical laboratory is under the mana- 
gement of Mr. Rudolf AupERIETH, En- 
gineer. 

Since 1934 all new employees, before 
being engaged, are submitted without 
exception to psychotechnical examin- 
ations in order to ascertain their fitness 
for railway service. 

As for employees already in the rail- 
way service, those who wish to become 
engine drivers, permanent way inspec- 
tors, track watchers, shop foremen, and 
assistant station-masters, have to pass a 
special psychotechnical examination be- 
fore promotion. 

In 1935, psychotechnical examinations 
were also made obligatory for shop fore- 
men in the main workshops. The psy- 
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chotechnical examination staff of the 
Austrian Federal Railways obviously 
works in very close collaboration with 
the head of the staff offices in the dif- 
ferent branches of the service. 


Present position of psychotechnical 
selection. 


On the Austrian Federal Railways 
psychotechnical examinations for the 
different branches of the service are 
carried out by means of five different 
series of tests, namely : 

Series I: for locomotive drivers and rail- 
car drivers; 

Series II: for firemen; 
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Series III: for station-masters, assistant 
station-masters, and train operating and 
commercial department staff; 


Series IV: for the lower grades of oper- 
ating staff, such as pointsmen, signalmen, 
shunters (foremen shunters), guards, ete. 


Series V: for the shopmen. 


These different series of tests are 
adapted to the respective branches of 
the service and are always divided into 
two groups: group examinations (9-10 
different tests) and individual examin- 
ations (5-6 tests). (Specimens of series I 
and III tests are given in tables I and II. 


TABLE TI. 


Programme of tests, series TI. 


Assistant stations masters (*). 
(grammar school education). 
Series of tests: 


A) Group examination : 
(al 


WY 


Test with missing words-6 (a railway 

accident). 

(2) Comparison of place names and num- 
bers-1. 

(3) Otis examination-2. 

(4) Calculation within a 
(group 1). 

(5) Plurality of actions. 

(6) Examination of six words (group 4). 

(7) Carrying out orders given-1 
plan). 

(8) Noticing contradictions-II, 


specified time 


(town 


Fahrdienstleiter (*). 
(Mittelschiler). 


Testreihe : 


A) Gruppenuntersuchung : 
(1) Liickentext 6 (Ein Eisenbahnunfall). 


(2) Vergleichen yon Ortsnamen und Zah- 
len I. 

(3) Otisprobe 2. 

(4) Rechnung unter 
nung 1). 

(5) Mehrfachhandlung. 

(6) Sechswortprobe (Anordnung 4). 

(7) Besorgungsaufgabe 1 (Stadtplan). 


Zeitzwang (Anord- 


(8) Finden von Widerspriichen II. 


(9) Examination of statement (country (9) Aussageversuch (Bauernstube) und Be- 
room) and report. ricki 
(10) Ticket table-2. (10) Fahrkartentafel 2. 
B) Individual examination : B) Einzeluntersuchung : 
(11) Selection test. (11) Reihungsprobe. 
(12) Dise distributor, (12) Scheibenausgeber. 
(13) Ticket machine band. (13) Fahrkartenlaufband. 
(14) Speed of perception. (14) Wahrnehmungsgeschwindigkeit. 
(15) Movement of vehicles. (15) Wagenablauf. 
(16) Carrying out of important orders (16) Grosse Auftragserledigung (geschlos- 
(sealed). sen). 
(*) Also for station-masters. acting station-masters and assistants. as well as for com- 


mercial department clerks, 


FEBRUARY 1937 


BULLETIN OF THE INT. RatLwAay CoNncRESS ASSOCIATION 


449/29 


TABLE IL. 


Programme of tests, series I. 


Locomotive drivers (**). 
A) Group examination : 


(1) Ebbinghaus test. 

(2) Making a report. 

(3) Otis examination. 

(4) Research examination. 

(5) Order of words II. 

(6) Examination of six words (group 3) 

(7) Plurality of actions. 

(8) Technical understanding. 

(9) Direction of sounds. 

(10) Examination of statement 
room) and report. 


(country 


B) Individual examination : 


(11) Speed of perception. 

(12) Journey with use of brake. 

(13) Closed apparatus. 

(14) Shunting vehicles. 

(15) Carrying out important orders (un- 
sealed). 

(16) Test driving cab for locomotive drivers. 


In addition to the above grades, psy- 
chotechnical examinations are also obli- 
gatory in the case of permanent-way 
inspectors, permanent-way men (track 


watchers), signalmen, technical em- 
ployees from secondary or higher 
schools, foremen, motor trolley and 


crane drivers, as well as shop appren- 
tices. 

At the present time, the Austrian Fe- 
deral Railways have a laboratory with 
a manager and three permanent em- 
ployees (two examiners and one assis- 
tant); if need be, former well expe- 
rienced employees are taken on. There 
is no travelling laboratory. 

Since 1928 (in the case of shop 
apprentices, since 1924) up to the end 
of 1935, the following men had under- 
gone psychotechnical examinations : 


Lokomotivfuhrer (**). 
A) Gruppenuntersuchung : 


(1) Liickentext IV, V. 

(2) Meldung erstatten. 

(3) Otisprobe. 

(4) Suchprobe. 

(5) Worterordnen II. 

(6) Sechsworteprobe (Anordnung 3). 

(7) Mehrfachhandlung. 

(8) Technisches Verstandnis. 

(9) Schallrichtungsprobe. 

(10) Aussageversuch (Bauernstube) mit Be- 
richt. 


B) Einzeluntersuchung : 


(11) Wahrnehmungsgeschwindigkeit. 
(12) Bremsfahrt. 

(13) Schliesskasten. 

(14) Wagenablauf. 

(15) Grosse Auftragserledigung (offen). 


(16) Lokomotivfihrerprifstand. 


116 permanent-way workmen; 

310 permanent-way inspectors; 

1014 assistant station-masters (with gram- 
mer school education); 

359 assistant station-masters 
tions) ; 

242 drivers; 

97 signalmen; 

28 clerks in the accountant’s department, 
with grammar school education; 

292 employees with higher education, in 
the engineering, mechanical, or elec- 
trical departments; 

44 shop foremen; 

556 shopmen,; 

19 motor trolley drivers; 

197 locomotive firemen; 

2.792 shop apprentices; 
making a total of 
6 066 persons. 


(small sta- 


(**) Also for their assistants as well as for the drivers of rail motor vehicles, and electric motor coaches. 
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A maximum of 2000 persons per 
annum can be examined in the psycho- 
technical laboratory. 


As regards the scope of the examin- 
ation, each new (first) test is recorded 
in the frequency statistics (Haufigkeits- 
statistik) and its value is not determined 
until at least 100 persons have been sub- 
jected to it. 

Candidates failing to pass the examin- 
ation are not in principle accepted for 
railway service. The evaluation of the 
coefficient of agreement between the 
psychotechnical results and the opinion 
of the competent department is not yet 
generally made. 


Should it happen — as it very rarely 
does — that there is a marked difference 
between the results of the examination 
and the practical classification of the 
employee, the two results are analysed 
and usually show that the practical re- 
sults were in fact based on subjective 
and individual judgments which usually 
explains the pretended difference. De- 
tailed verifications of the results have 
been made in the case of shop staff and 
the very interesting and instructive re- 
sults shown by them have been publis- 
hed in the Psychotechnical Journal (see 
Psychotechnische Zeitschrift, Munich, 
Sth year, No. 2, pp. 29-42; No. 6, 
pp. 137-156 : article « Die Lehrlingsprii- 
fung bei den Osterr. Bundesbahnen », 
by Ing. R. AUDERIETH, Vienna, and Pro- 
fessor Dr. Hans Rupp, Berlin). Up to the 
present the Austrian Federal Railways 
have not published any statistics of the 
results of the psychotechnical examin- 
ations, as they have only been in ex- 
tensive use since 1934. 


Although before 1932 the representa- 
tives of the men’s unions expressed some 
disapproval and were negative in their 
attitude as to the introduction of psy- 
chotechnical examinations to ascertain 
the suitability of employees for promo- 
tion, such examinations were not given 
up, and at the present time the men and 
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their representatives no longer oppose 
them. 

The Austrian Federal Railways there- 
fore may be taken as considering psy- 
chotechnical examinations as useful. 

The total expenditure on psychotech- 
nical examinations reached 28 000 schil- 
lings in 1935; the average cost per 
candidate was about 13 schillings in 
1935. Out of this sum, in round figures 
the cost for the staff was only 21 000 
schillings in 1935, and the cost for equip- 
ment (maintenance of the apparatus and 
additions thereto) 1300 schillings. 


Professional guidance. 


The Austrian Federal Railways have 
not introduced professional guidance, as 
up to the present the examinations to 
show suitability of candidates for rail- 
way service only apply to branches of 
the service fixed in advance. 


Instruction of railway staff. 


In the workshops, employees are al- 
ways given three-year courses of ins- 
truction. During these courses all the 
manipulations and operations to be car- 
ried out by future mechanics are ex- 
plained and taught theoretically and 
practically; the shopmen in addition are 
obliged to attend the improvement 
schools as laid down by law. 


BELGIUM. — Belgian National Rail ways 
Company. 


Length of lines in operation at the end of 
1935: 4851 km. (3014 miles). 

Total strength of staff: 81960 (Decem- 
ber 1935). 


The Belgian National Railways Com- 
pany does not resort to psychotechnical 
examinations and only a medical exam- 
ination is obligatory for all the staff. 
The Company has no organisation for 
the professional guidance of the staff. 


Instruction of the staff. 


There are no schools nor courses for 
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the children of the Belgian National 
Railway Company’s staff. As regards 
instruction courses for specialist train- 
ing, it may be stated that : 


Operating. 

A) Special courses were given to the 
assistant station-masters of the Brussels 
(Nord), Antwerp and Schaerbeek sta- 
tions to train them in electric signalling, 
when this method of signalling was in- 
stalled at these stations. 

B) Operating and signalling courses 
have been organised for the 2nd and 
3rd classes of station-masters, assistant 
station-masters, and station-masters of 
the lower grades seeking promotion. 

C) Courses in commercial operating, 
including economic geography, rates, 
political economy, elements of civil law, 
transport law, and statistics, have been 
organised at headquarters for employees 
of the central offices and certain out- 
door services. 


Locomotives and rolling stock. 
Courses are given : 
(1) to locomotive staff; 


(2) to candidates for the position of 
head foreman, in the repair shops. 


Permanent way. 

The permanent way department has 
organised : 

1) courses for heads of permanent 
way sections, on signalling, interlock- 
ings, block and interlocked block appa- 
ratus, safety devices, electrical and me- 
chanical equipment; 

2) courses for electricians, on com- 
munication instruments, interlocking, 
block system, electrical instruments, and 
safety devices. 

Improvement courses have also been 
organised for candidates for appoint- 
ment as permanent-way inspectors and 
gang foremen when making provision 
for a competitive examination for a cer- 
tain number of appointments in these 
grades. 
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Staff. 

Shorthand and typing courses, both 
elementary and advanced, have been or- 
ganised for the headquarters and out- 
door staff. 


* * 


Methods applied for the instruction 
and improvement of young employees. 


Railway officials —- except in the 
case of the shorthand and typing — 
which is taught by private teachers — 
give all the above mentioned courses. 

Operating. — Young corresponding 
clerks and assistant clerks have always 
been placed as additional staff in the 
less important stations, where they learn 
all branches of the operating service. 
The probation period usually lasts twel- 
ve months. Young corresponding clerks 
recently recruited by the Company also 
undergo twelve months probation ac- 
cording to a definite programme of in- 
struction. 

They will remain nine months in a 
station of average importance, then one 
month in a large passenger station, and 
finally two months in a large marshal- 
ling yard. 

Young engineers recruited by the 
operating department are sent in turn 
through headquarters offices and then 
different stations; in this way they are 
initiated into all branches of the oper- 
ating service. 

The train staff is recruited as tem- 
porary guards. They are not included 
in the permanent staff during the 
twelve months probation in the impor- 
tant depots. They are trained by means 
of weekly lectures and under the guid- 
ance of their seniors are initiated into 
all the details of the service. 


Locomotives and rolling GUOCI, == 
Young workmen during their apprenti- 
ceship work with their seniors, the 
ordinary workmen. As the shops are 
near the industrial schools, the appren- 
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tices are encouraged to attend these 
schools where they can acquire all the 
theoretical and practical knowledge they 
need. 

Permanent way. — Immediately after 
being engaged, heads of permanent way 
sections and electricians have to follow 
improvement courses. 


The instruction courses for the diffe- 
rent specialist jobs last : 

Operating : 

Assistant station-masters : about three 
months; 

The operating and signalling course : 
10 two-hour lessons in each b ranch; 

Commercial operating (traffic) : 15 
one-hour lessons in each branch, 

Drivers and firemen ; 

(a) obligatory theoretical and prac- 
tical instruction for at least two hours 
a month for four years; 

(b) voluntary courses : 
year. 


50 lessons a 


Courses for supervisory staff, candi- 
dates shop head-foremen, consist of 
67 lessons. 

The courses for heads of sections (per- 
manent way) last two months, and cour- 
ses for permanent-way inspectors and 
gang foremen are given in winter. The 
shorthand courses consist of 45 one- 
hour lessons, 15 of them being practice 
lessons. 

All the courses are free. 

There are also private professional 
schools in Belgium for the education of 
railway specialists, but these schools 
have not given any appreciable results 
for the railways. 


BULGARIA. — State Railways and 
Harbours. 


Length of lines operated at the end of 
the year 1935: 2795 km. (1712 miles). 
Total strength of staff: 16 688. 


Present position as regards 
psychotechnical selecting methods. 
Psychotechnical examinations for se- 
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lecting and guiding railway staff have 
not been resorted to so far by the Bul- 
garian State Railways and Harbours. 
The question is still being  investi- 
gated. 


Education of railway staff. 


Children of railwaymen attend the 
public schools. There are two boarding 
houses for boys and one for girls, sup- 
ported by the Railways. The pupils 
live in them, but attend the public 
schools. Pupils are admitted after leay- 
ing the grammar school. Only special 
branches are taught at the professional 
training school. 

The Bulgarian State Railways have 
no specialist training courses properly 
speaking; such teaching occurs at the 
professional school, where the courses 
are given by officials from the various 
railway departments and expert pro- 
fessors. 


Young railwaymen are enabled to 
attend theoretical and practical educa- 
tional and improvement classes. 


There is no methodical organisation as 
regards the training of supervisory staff 
and a reserve of specialists. 

Station employees attend special cour- 
ses for three years, and men of the other 
services, for two years. 

The results obtained from such train- 
ing are considered satisfactory by the 
Railways. 


FRANCE. — Alsace-Lorraine Railways. 


Length of system in operation at the end 
of 1935: 2089 km. (1 298 miles). 

Average strength of staff during 1935: 
29 912. 


Present position as regards 
psychotechnical selection. 


This Railway has no psychotechnical 
laboratory. The Alsace-Lorraine Rail- 
ways do not examine their staff psycho- 
technically, and only medical examin- 
ations are obligatory. 
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Instruction of railway staff. 


The Alsace-Lorraine Railways’ profes- 
sional schools for training apprentices 
as qualified workmen also give them a 
general education. 

The Alsace-Lorraine Railways run 
specialist courses; they train appren- 
tices for the following trades : 

Fitter (accurate work) — metal turner — 
smith — boilermaker — electrician — joiner 
— painter and upholsterer. 


The instruction given to the appren- 


tices consists of manual professional 
training, completed by theoretical cour- 


ses in the following subjects: native 
tongue, arithmetic, geometry, physics, 


technology, mechanics, electricity, draw- 
ing and sketching. The apprenticeship 
lasts three years. The apprentices do 
not have to pay any premium; on the 
contrary, during the whole of their 
apprenticeship, they receive a daily 
wage and half-yearly bonuses varying 
according to their time of apprentice- 
ship and the progress they have made. 

The theoretical courses are given by 
members of the private staff and rail- 
way officials, former pupils of higher 
schools. 

The manual instruction is given, un- 
der the direction of the Head of the 
shop, by foremen or assistant foremen 
assisted by workmen of good moral and 
professional character. 


Methods used to train and tmprove 

the young employees. 

Employees taken on in the operating 
department receive a preliminary pro- 
fessional guidance by means of courses 
held by the most senior assistant sta- 
tion-masters, selected for their practical 
knowledge of the service. 

These courses, which are given pe- 
riodically, consist of twelve two-hour 
lessons at the most. The programme 
includes elementary notions of fhemomns 
eanisation of the system in general, and 
the operating service in particular. 
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At the end of the course each be- 
ginner is classified according to the 


aptitude displayed in one of the three 
following classes : 
1. operating or office work; 


2. signalling, points operation, shunt- 
ing or train working; 
3. manual work in handling goods 


and in the lamp rooms. 

In principle no employee on starting 
is put on shunting work until he has been 
at least one month in another branch of 
the service. 

Employees responsible for the safety 


and running of the trains must pass 
the regulation aptitude tests before 


being assigned to it. 

After following the first professional 
training course, the junior station em- 
ployees with more than one year Sei 
vice to their credit and having success- 
fully passed a school examination, are 
admitted to a practical railway course. 

This course is intended to give those 
attending it elementary instruction in 
all branches of the operating service. It 
is held once a year at each district 
headquarters, and lasts five weeks, with 
eight hours instruction a day. 

The teachers are selected from the 
operating inspectors and controllers. 

In addition to this course, lectures are 
organised for the benefit of junior mem- 
bers of the signal and train running ser- 
these classes is 


vice. Attendance at 
obligatory. 
The  station-masters and assistant 


station-masters giving these lectures ex- 
plain to their pupils the rules they have 
to observe during their work. 

These sittings are held in the stations 
so that members of the staff who have 
to attend them can do so at least once 
a month. 

Courses are likewise organised in 
each of the permanent way divisions for 
the signalmen and electricians (work- 
men, foremen). They consist of 18 or 
94 lessons, according to the grades of 
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employee, one lesson being given every 
month. 

The instruction is given partly in- 
doors and partly outside, where appa- 
ratus dealt with in the course are located. 
Qualified inspectors are selected to give 
these courses. 

Pertodical lectures are given by the 
regional heads to the maintenance men 
of the lower grades, and by heads or 
assistant heads of sheds to the train 
staff, in order to instruct the men con- 
cerned in the carrying out of their 
duties. 


fraining of specialist grades of railway 
employees. 

The Alsace-Lorraine Railways recruit 

every year for their specialist grades a 

certain number of candidates from the 


Higher Schools or possessing certain 
diplomas. 

Before being admitted as officials, 
these candidates undergo a course of 


training, the length of which depends 
upon the general and professional know- 
ledge of each individual. The average 
time is 18 to 24 months. 

A higher improvement course has 
been introduced for men already em- 
ployed in posts of some importance, who 
might be promoted to certain managerial 
posts in the larger stations or the Ins- 
pectorate service. 

There are two series of such courses, 
one for the management of all the sta- 
tion services, the other for the manage- 
ment of the offices dealing with fast 
and slow traffic, and customs. 

These courses are held once a year 
at the headquarters offices and last 
three months, at the rate of 8 hours a 
day. The course is given by inspectors 
and higher officials of the different 
Services. 

Other courses have been organised for 
training permanent-way inspectors, tech- 
nical controllers (wood and iron) and 
controllers in the electrical and signal 
departments. 
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These courses are held at the head- 
quarters before the examinations; they 
consist on the average of twelve lec- 
tures, each of two hours, given by qua- 
lified specialists. 

Lectures on technical subjects are 
given monthly to drivers and electrical 
service supervisors, and quarterly to 
permanent-way section heads and assis- 
tants, in order to keep their professio- 
nal knowledge constantly up to the 
mark. These lectures are given at head- 
quarters. 

Finally every year, the railway sends 
some 10 employees from different bran- 
ches of the service to the Special Pu- 
blic Works School, Paris (Railway 
Section), to follow an improvement 
course for a year. 

The chief object of these courses is to 
give gifted men a course of general 
instruction which will enable them to 
qualify for managerial posts for which 
such instruction is absolutely indispen- 
sable. 

All these courses are free, and travel- 
ling expenses, in addition to their usual 
wages, are given to the men who have 
to travel to attend them. 

There are private and official pro- 
fessional schools for training railway 
specialists : 


Private school — recognised by the 
State at the Special School of Public 
Works, Paris (Railway section) ; 

Official schools instituted by the rail- 
way : these are schools for apprentices 
and the operating school. 

The Alsace-Lorraine Railways consi- 
der these schools give commendable 
results. 


* 
* * 


LUXEMBURG. — Guillaume-Luxemburg 
Lines. 


Length of line in operation at the end 
of 1935: 206 km. (128 miles). 
Average total strength of staff: 3 667. 


FEBRUARY 1937 


The information given about the Al- 
sace-Lorraine Railways also applies to 
the Guillaume-Luxemburg Lines. 


FRANCE. — Est Railway. 


Total length of lines in operation at the 
end of 1985: 5132 km. (3189 miles). 
Total strength of staff: 58 826. 


Use of psychotechnical methods 
to select candidates. 


Up to the present psychotechnical 
methods have not been used on the 
Est to select candidates: 

The Est has no psychotechnical labo- 
ratory; since the 1st February 1936, 
however, applicants for the posts of 
pointsmen and_ railcar drivers are 
examined in the French Nord Railway’s 
laboratory. 

No information can be given as yet 
on the results obtained. 


Instruction of railway staff. 


There are no special schools or after- 
school courses for railway employees. 

In actual fact, the railway pays no 
subsidies to any school, but bursaries 
are granted to the children of employees 
attending some technical or professional 
schools. 

On the Est there are no schools to 
train men for the railway service. The 
schools mentioned above give their pu- 
pils a general education at the same 
time as technical and professional ins- 
truction. 


Specialist training courses. 


The railway trains apprentices to 
make sure of sufficiently well trained 
technical staff. This apprenticeship is 
intended above all to supply the mecha- 
nical engineer’s department with trained 
men and supervisory staff, it is also 
used, but on a smaller scale, to train 
electricians for the permanent-way de- 
partment. The apprenticeship lasts 
three years. The training is theoretical 
and practical. The theoretical course 
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is devoted chiefly to French, social le- 
gislation, hygiene, safety, algebra, arith- 
metic, physics, chemistry, technology, 
mechanics, and electricity. 

The practical training depends on the 
trade the apprentice is specialising in 
(fitter, turner, smith, boilermaker, joi- 
ner, upholsterer, electrician, etc.). 

In all cases the theoretical and prac- 
tical instruction is given by railway 
employees, some of whom are employed 
solely to teach the apprentices, and 
others merely temporarily. 


Educational methods used. 


As a general rule the staff is instruct- 
ed by foremen who give those under 
them the necessary instructions for 
carrying out the work then and there. 
In addition, the men are given regula- 
tions, service orders, handbooks, etc., 
about their duties, the equipment they 
have to use, etc. 

In addition special steps are taken to 
train some categories of staff such as : 

Station staff. — In the large stations, 
the yard foreman teaches the young 
shunters during the less busy periods 
about shunting operations and exam- 
ining and repairing couplings. 

Lectures are also given on signalling, 
small models of signals being available 
with which the lecturers can illustrate 
their meaning. 

Other lectures, at which films are 
shown, are given on the following sub- 
jeGtsm: 


Duties on fast goods trains (G. V.) and 
slow goods trains (P. V.); handling goods at 
stopping trains, using such implements as 
the lampman’s pole, the shunter’s pole, load- 
ing, securing, roping, weighing, and passing 
through the loading gauge; use of the rol- 
ling stock, allocation and control, loading 
grouped consignments and full loads, me- 
thod of using loading appliances, shunting 
with engines, etc. 


Drivers and firemen, — Shed men. 
—— At every shed, five lectures lasting 
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one hour or if possible two hours, are 
given every month, one on the signal- 
ling regulations, one on the regulations 
applying to drivers and firemen, one on 
general instructions, one on engine de- 
tails, and finally one about engine 
defects. 

These lectures are given by the shed 
foremen or under-foremen, and are fol- 
lowed by questions to see if the lec- 
ture has been fully understood and to 
give additional explanations. 

The attendance of each employee at 
the lectures is recorded. 


Examiners. — Candidates for the post 
of examiner are recruited from the 
workmen and helpers, in the rolling 


stock department. 

Candidates selected to follow the 
special courses remain three months in 
a training centre where special theore- 
tical and practical instruction is given 
them. 

The general programme is as follows : 

1. Work in the shop (3 hours a day) : 
Running repairs, fitting bearings into 
the top of the boxes and on the jour- 
nals, repairs to the Westinghouse brake, 
Clr. 

2. Theoretical instruction (3/4 of an 
hour daily) : General instruction on the 
duties of examiners, instructions about 
the steam heating of trains, the working 
and maintenance of the continuous 
brake, ete. 

3. Practical 
day) 


instruction (4 hours a 

a) In the shop — examination of rol- 
ling stock coming in for repairs, and 
leaving the shops, in order to examine 
the different parts and find out the re- 
pairs required, special inspection of 
heating equipment, etc. 

b) In the marshalling yard : 


The instruction is given by a gang 


foreman under the supervision of a 
higher official. 
Two months after the end of —the 


course the candidates have to take the 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


FEBRUAR 1937 


regulation examination for the position 
of examiner. 


Permanent-way men. — For the per- 
manent-way men there are sleeper ad- 
zing schools and so-called testing and 
training schools. The object of the ad- 
zing schools is to make the section fo- 
remen and under foremen and gangers 
proficient in re-adzing the sleepers as 
well as in remaking and adjusting the 
points and crossing timbers. 

The training in the testing and training 
schools lasts two to three weeks, with 
the object of .perfecting the theoretical 
and practical knowledge of the above 
mentioned grades and to teach them 
the first stages in managing a yard on 
methodical lines. 

There is also an improvement school 
(at Pantin) for men in the electrical ser- 
vices, the courses consisting of general 
and technical instruction, lasting one 
month. 

Finally, surveying courses are organ- 
ised every year for such gang foremen 
and permanent way inspectors as are 
likely to profit from them; these courses 
are obligatory for candidates for ap- 
pointment as gang foremen, and consist 
of four to six four-hour lessons. 

In addition to these surveying courses, 
candidates for the post of gang foreman 
receive instruction in all the subjects 
on the examination programme for this 
post. This training consists of 18 to 
34 lectures, each of 2 to 3 hours. 


Office staff. —- Courses by mail on 
general and practical matters are given 
to copying clerks in the permanent-way 
and rolling stock departments, preparing 
for examination for the post of corres- 
ponding clerk. 

Drawing classes are held in the divi- 
sional areas to enable draughtsmen to 
improve themselves and make it easier 
for the junior draughtsmen to qualify 


for these posts. Draughtsmen also 
follow surveying courses. 


* 
* * 
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Apart from the above measures in- 
tended to give the staff the necessary 
knowledge for the post they hold, the 
railway has taken various steps to make 
it easy for the staff to rise to the higher 
grades. 

Higher professional courses have been 
organised in the locomotives and rolling 


stock departments to train shop ma- 
nagers. Such courses are divided into 


two parts, one for the locomotive shops 
and the other the carriage and wagon 
shops. These courses are taken every 
year by fifteen higher-grade employees. 

The pupils are selected competitively 
from among the former apprentices and 
former pupils of practical or profes- 
sional schools. 

The higher professional courses for 
rolling stock men last 15 months; in the 
case of men for the locomotive shops, 
eleven months in the Epernay shops and 
four months in a locomotive depot. 

Those who have given satisfaction at 
the end of these courses are promoted to 
posts for which their general knowledge 
will enable them to make the most of 
themselves and those with good results 
can expect to be promoted to mana- 
gerial posts. 

There are also courses for locomotives 
and rolling stock department employees 
wishing to qualify for promotion as lo- 
comotive inspector and assistant shed 
foreman. 

These courses consist of two years’ 
study, each lasting nine months. The 
first year is devoted to theoretical ins- 
truction, the second to technical train- 
ing. 

Finally, in 1935 six men were sent 
to the Special Public Works School. The 
men in question do not work on the 
railway at all during the school year 
(9 months), but follow a course in the 
Railway Section, which was introduced 
in this school with the collaboration of 
the French main-line Railways and is 
intended to perfect the general train- 
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ing of candidates and 
technical knowledge. 
The instruction given in the Railway 
Section during the first term of the 
school year deals with matters com- 
mon to all the departments while dur- 
ing the two other terms the courses 
are subdivided according to the branch 


improve their 


of service — operating — permanent 
way and works — locomotives, rolling 


stock. 

The general educational courses are 
given by the staff of the Public Works 
School; the professional courses are 
given by higher railway officials. 

All the different courses and lectures 
for the staff are free; they take place 
— with the exception of the course by 
mail — during working hours of the 
men who receive the same wage while 
attending them as when carrying out 
their usual duties. 

As the first men were only sent to 
this School in 1935 it is not yet pos- 
sible to estimate the benefit they have 
obtained from the instruction given. 


FRANCE. — French State Railways. 


Length of lines in operation at the end of 
1935: 9594 km. (5962 miles). 


Total strength of staff: 71998 permanent, 
3734 temporary. 


Psychotechnical selection. 

The General Manager of this Railway, 
Mr. N. Daurry was the initiator of the 
psychotechnical tests, which were start- 
ed in 1935. 

At the present time the Company’s 
psychotechnical laboratory is run by 
Dr. LauGier, Professor of physiology of 
work at the Sorbonne Institute, and his 
assistant Miss WEINBERG, Director of 
Work at the School of Higher Studies, 
Lecturer at the National Institute of Pro- 
fessional Orientation. 

At the present time youths applying 
for an apprenticeship in the locomotives 
and rolling stock department, employees 
who have to drive railcars or electric 
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locomotives, or become signalmen, and 
young men to be used in the operating 
department are all required to pass a 
psychotechnical examination. In addi- 
tion, employees are examined indivi- 
dually for various reasons (for example 
mistakes, working accidents, etc.). 


Professional training and improvement. 


The men recruited for the various 
branches of the service, before being 
permanently taken on, have to undergo 
a trial period during which they learn 
the practical side of their trade; after- 
wards the pick of them follow the 
courses at the Rouen school. 

There is at Rouen a school for each 
branch of the service, where all the sub- 
jets connected therewith are taught, and 
general instruction given in other bran- 
ches of the service. 

There are also special courses for the 
training of specialist grades : 

(a) Electrical service school — Signalling 
(Bécon). 

(b) Examiners’ school (Le Mans). 

(c) School for locomotive 
(Batignolles). 

(d) Improvement school for 
gers (Montrouge). 


running men 


under-gan- 


(e) School for railear drivers (Auteuil). 


(f) Improvement school for locomotive 


inspectors (Le Mans). 


(g) Training school for permanent way 
gang foremen (Nanterre — Le Mans — Bé- 
con and Nantes). 


Finally a certain number of men every 
year attend the courses at the special 
School of Public Works (a_ private 
school in Paris). 

Psychotechnics have been applied 
since 1935 in the instruction and train- 
ing of apprentices (investigated in 
1932), and since 1934 of railear drivers 
and pointsmen. The examination of fu- 
ture operating department employees 
will be introduced later on. 

The official ordinances had not been 
put into force. 
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Present position as regards 
psychotechnical selection. 


The programme of psychotechnical 
tests is as follows : 

The examination includes anthropolo- 
gical measurements, physiological tests 
(breathing and circulation), psychomo- 
tory and sensorial tests, reaction tests 
(selection and emotivity), vigilance, me- 
mory and intelligence, and in particu- 
lar technical intelligence. 

The tests used for the different 
classes of men are often very similar, 
sometimes identical; but the practical 
importance attributed to one or other 
of the tests varies according to the 
professional specialisation of the sub- 
jeGin 

The State Railways have a permanent 
psychotechnical laboratory but no _ tra- 
velling laboratories. 

In 1935 examinations were made of : 


1. Pointsmen (signalmen) 225 
PRSINEVINGETON (SIEINETAS. Yeo 5 Sa BN 431 
3. Drivers of electric vehicles .. . 39 
4, Apprentices 5 bas Se Len ee a eel 

5. Special cases (men of various cate- 
gories) Mes, eS ike ae) ce Cn 19 
Total . S27, 

Office clerks (group examination 
only) 550 


These figures are the maximum pos- 
sible with the present equipment. In 
the future they will be increased. 

Two methods are employed at the 
present time for appraising the results 


of tests : on the one hand the method of 
deciles (tenths), on the other tables 
of values. A value 
ye OP I AY 
1/4 6x 


(x being the value for a subject, + «a the 
average, o the average quadratic diffe- 
rence). 

As regards the value to be taken as the 
lowest allowable limit of professional 
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ability for passing the examination, this 
depends on the tests and the trade, the 
10th decile + < — 5, ete. 

The young men are guided in their 
choice of a career; candidates in the 
railway’s apprenticeship schools who 
have failed in the entry examination 
are advised in their choice of a career 
according to the results of the medical 
and psychophysiological tests they have 
already undergone. 

The State Railways Administration 
has no statistics to show if accidents and 
sickness have decreased, thanks to the 
application of psychotechnics. 

Up to the present time the men have 
not protested at having to pass psycho- 
technical examinations. The manage- 
ment of the railway favours the use of 
these examinations. 

The total expenditure on the psycho- 
technical examination of the staff was 
about 240000 francs in 1935; the aver- 
age cost per man was 100 to 150 francs 
according to his trade. 

The actual cost of equipping the 
psychotechnical laboratory is : 


Buildings 80 000 francs. 
Equipment 225 000 francs. 
The Administration intends to in- 


crease the scope of its psychotechnical 
laboratory during 1936. 


Instruction of railway staff. 


Schools for the children of employees 
and Sunday and night schools are not in 
principle subsidised by the Administra- 
tion. 

Apprentices follow courses of general 
education which in fact continue the 
elementary schools in the form of con- 
tinuation classes. 

The State Railways run_ training 
courses for certain specialist grades as 
already mentioned above. 


FRANCE. — Nord Railway Company. 


Length of lines in operation at the end 
of 1935 (including the Nord-Belge). 4092 
km. (2543 miles). 


II—10 
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Average strength of staff: 67255 em- 


ployees. 


The application of psychotechnical 

tests. 

In 1927 the Nord instituted an Orga- 
nisation Committee to study the appli- 
cation of the principles of the organisa- 
tion of labour in the different branches 
of the service. This Organisation Com- 
mittee initiated the use of psychotech- 
nical methods on the Nord. 

Psychotechnical investigations began 
in 1930 and continued during 1931, in 
connection with the mechanisation of 
accountancy work. 

The Nord Railway’s psychotechnical 
laboratory was put into service in 1932 
and from that year pointsmen (signal- 
men) have been selected by this means. 

The psychotechnical service is con- 
trolled by the Assistant Manager of the 
Operating Department, and the scienti- 
fic management of the laboratory is in 
the hands of Mr. J. M. Lany, Research 
Director of the Practical School of 
Higher Studies, and Professor at the Psy- 
chological Institute of the Paris Univer- 
sity. 

At the present time the following 
classes of men are examined. psycho- 
technically : pointsmen (signalmen), and 
railcar and road vehicle drivers, clerks 
on calculating and statistical machines. 
The psychotechnical tests will be ap- 
plied later on to drivers, porters, guards, 
shunters and timekeepers. 


Professional training and improvement 
of new recruits in the different de- 
partments. 


According to the regulations in the 
Statute common to all the French main- 
line Railways, men taken on the per- 
manent staff have to undergo a preli- 
minary probation period of one year 
during which their physical, intellec- 
tual and professional aptitude is chec- 
ked. 

The training and improvement of new 
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employees, usually takes place while they 
are at work, thanks to the advice given 
by the supervisory staff who provide 
them with orders or regulations applying 
to the whole service or work. 

Periodical lectures are given by the 
supervisory, managing or inspection 
staff during working hours (obligatory 
lectures) or outside working hours. 

New employees are closely watched 
and the results entered into special re- 
ports. 

Unsatisfactory employees are dismis- 
sed on the decision of the Head of the 
Departnent, while those who have given 
satisfaction are taken on as junior or 
senior members of the staff. 

As regards the training of young en- 
gineers admitted on leaving the Higher 


State Schools (Polytechnical, National 
School of Bridges and Roads, etc...), 


this is done at a special professional 
training centre. 

A committee bas been set up by the 
Nord Railway to get close collaboration 
between the different departments and 
the psychotechnical service and deter- 
mine the order in which the researches 
are to be carried out and the results 
obtained, applied. 


Present position as regards 
psychotechnical selection. 


A certain number of general tests 
(intelligence, memory, attention under 
their various forms, etc.) and particular 
tests in connection with professional 
specialities have been perfected.. 

Particular tests are being worked out 
for drivers and learner drivers, station- 
masters, their assistants, head shunters, 
and men in the marshalling yards. 

Different tests are used for the rail- 
car drivers, i.e. tests as to intelligence, 
various forms of memory tests, con- 
centrated attention, or lack of vigi- 
lance, understanding and carrying out 
simple orders given in rapid succession, 
speed and regularity of reaction time, 
liability to nervous and muscular fa- 
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tigue, rapiditiy of adjustment to simple 
motions, dissociation of movements with 
the hands, muscular strength and _ sta- 
bility, etc... 

The tests for pointsmen and signalmen 
are practically the same. In-addition 
employees on calculating and _ statisti- 
cal machines, both male and female, are 
examined psychotechnically by means 
of special tests. 

The Nord Railway has a psychotech- 
nical laboratory in Paris; since 1932 to 
date about 4600 examinations have ta- 
ken place in it. About 2500 men can 
be dealt with during the year. 


Statistical methods used to estimate the 
results of the tests and the qualifica- 
tions of the men examined. 


A. Examination of curves. 


1. Individual curve known as_ the 
Galton ogive. 
2. Frequency curve, known as’ the 


Gauss curve. 

B. Calculation of the numerical fac- 
tors of a distribution : 

1. Representative values of the se- 
ries: arithmetical mean (sometimes 
geometrical or logarithmical mean), me- 
dian, mode. 

2. Precision coefficients on the repre- 
sentative values : probable error on the 
average or median. 

3. Dispersion indices: average 
riation, difference, standard. 


Vva- 


C. Drawing up the tables. 


1. Calculating the centiles (hundreth 
parts) of a distribution. 

Usually the limiting values are cal- 
culated by 10, 20, 30 ...... 90th centiles 
(hundreths), i.e. by deciles (tenths). 

2. Calculating tables by means of the 
differences from the average. The 
standard difference and its fractions are 
generally used. 

3. Tests showing more or less impor- 
tance in the range of tests are given 
attenuating coefficients fixed after inves- 
tigation. 
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D. Expression of the total value of an 
employee : 

1. Graph in the form of a psycholo- 
gical or psycho-physiological « pro- 
file ». 

2. Sum total of the whole of the marks 
fixed according to certain constants. 

The employees examined are graded 
under the headings: very good, good, 
medium class one, medium class two, 
and eliminable. At the present time, 
medium class one is the lowest limit. 
Candidates found to be totally unfit 
after various examinations (examina- 
tion in general knowledge, medical, psy- 
chotechnical) are not engaged. 

The coefficient of correlation be- 
tween the psychotechnical results and 
the opinion of the competent depart- 
ment, i.e. the agreement between the 
psychotechnical and _ professional re- 
sults varies between 70 and 90 %. The 
Yule, Spearman, or Pearson formule are 
used. 

As the Nord Railway’s laboratory 
was only put into service in 1932 and 
psychotechnical examination of men 
already in service could only be made 
under exceptional circumstances, defi- 
nitive conclusions cannot yet be drawn 
from the figures obtained from the avail- 
able statistics. 

When it was decided originally that 
only men who had passed psychotech- 
nical examinations would be employed 
as pointsmen (signalmen), the men’s 
delegates were enabled to visit the labo- 
ratory and inspect the methods used. 
Since then no objections have been 
raised against them. 

The railway authorities are in favour 
of the psychotechnical examinations. 
There is no objection to them so long 
as a purely experimental method is 
not used until its value has been fully 
demonstrated. 

The cost of running the laboratory has 
been 250000 francs in 1935, of which 
approximately 230 000 francs were spent 
on the administrative and_ scientific 

staff. 
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The average cost per employee exam- 
ined in 1935 was 200 francs, but it must .- 
be noted that during 1935 only 1 200 
persons were examined, as certain in- 
vestigations, in particular those relating 
to accidents at work, slowed down the 
work of the laboratory. Under normal 
conditions the cost should be about 
100 francs. 

Up to the present the cost of equip- 
ping the laboratory has been about 
400 000 frances for buildings, apparatus, 
etc. The average annual expenditure for 
maintenance and upkeep, and to com- 
plete the equipment is about 20 000 fr. 


* 
* * 


The Nord Railway has not set up any 
organisation for the professional guid- 
ance of learners. 


* 
* * 


Organisation of apprenticeship and tech- 
nical education on the Nord Railway. 


I. — Organisation set up by the railway 
at its sole charge. 


A. Locomotive and rolling stock de- 
partment. 


The general programme is as fol- 
lows : 

First of all training in 5 special 
apprenticeship and technical centres, 
for the young men who are to become 
skilled workmen, some of whom are 
trained for special duties by following 
such courses as those for examiners. 

Men specially suitable for locomotive 
driving are selected from the shop staff 
and attend local technical improvement 
classes. 

Finally, and most important of all, the 
methodical training of supervisory men 
from the shops and the locomotive de- 
partment in various schools. 

This programme makes it possible for 
the pick of the men to get, at the ex- 
pense of the railway, the necessary ge- 
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neral and professional training to be- 
come foremen and have access to the 
various grades. 


Organisation of apprenticeship. 

The locomotives and rolling stock 
department has instituted four schools 
for apprentices, to train its workmen. 

Boys of 13 to 17 years of age are 
admitted to these schools after examina- 
tion; they are generally the children of 
employees or orphans looked after by 
the Nation, who bind themselves by 
deed of apprenticeship to join the per- 
manent staff of the Nord when their 
training is completed. These schools 
train workmen for the different trades 
required in the locomotive and wagon 
shops. Apprentices are trained as fit- 
ters, turners, pattern makers, joiners, 
smiths, boilermakers, saddlers, upholste- 
rers, and electricians. 

Three years are spent in these schools 
during which the apprentices are given 
theoretical and professional instruction 
including practical instruction and the 
actual participation of second and third- 
year students in the work of the shops 
(locomotive, carriage and wagon shops). 

At the end of the course the appren- 
tices who have obtained their appren- 
ticeship certificate can be employed as 
workmen or helpers and_ distributed 
through the shops in the different tra- 
des, according to their qualifications and 
the requirements of the service. 

These apprentices are the pick of 
the shopmen from which the junior 
grades of the staff will be recruited in 
the future. 

In 1935 the average number of appren- 
tices was 350. 

As a subsidiary organisation for tech- 
nical training, the Nord Railway also 
has a school for rolling stock examiners, 
and one for locomotive examiners, and 
finally a brake school, besides certain 
study centres for head drivers and 
assistant shed foremen, and courses for 
railcar drivers and maintainers. 
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B. Permanent-way department. 


As in the case of the rolling stock and 
traction departments, there are appren- 
ticeship courses and improvement 
classes for qualified men, in addition to 
a series of lectures, either on the rail- 
way itself or outside, for the profes- 
sional training of the intermediate 
grades, which have become of particular 
importance in recent years. 


Apprenticeship course organised in the 
permanent-way shops at Moulin-Neuf 
(Oise). 


The apprenticeship lasts three years. 
Candidates must be between 13 and 17 
at the most. They are chosen in the 
first place among the sons of railway 
employees, and their acceptance de- 
pends on medical inspection and psy- 
chotechnical examination. They are 
trained as fitters and joiners in the per- 
manent-way shops. 


The method followed during the 
apprenticeship is a rational succession 
of duties during which the young men 
master their special trade. Practical 
work is thus carried out according to 
the canons of modern industrial dis- 
cipline and completed by theoretical 
courses given by a professor, which in- 
clude elementary arithmetic, geometry 
and industrial drawing. 


At the end of the third year the ap- 
prentices who got satisfactory marks in 
the last half-yearly examination receive 
a diploma and, according to their quali- 
fications and service requirements, are 
incorporated into the permanent staff of 
the railway. 

In addition, training courses have 
been instituted for the signalling staff 
and electrical services, as well as to 
train the intermediate and higher super- 
visory grades. 


C. Operating. 


In the operating department the pro- 
fessional training of the men takes place 
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mainly during work, and particular care 
has been taken to train the supervisory 
staff. 

A training course for assistant station- 
masters, introduced in 1932, enables them 
to complete their professional training 
and get practical advice about their du- 
ties and the responsibilities of the sta- 
tion master. They attend some forty 
lectures about all branches of the oper- 


ating service, given by headquarters 
officials. 


In 1933 courses to complete the pro- 
fessional training of express and slow- 
goods agents were also started. 


II. — Courses followed by men outside 
the railway. 


School of Public Works at Paris. 
(Special Railway Section.) 


Some fifteen specially selected men 
of particular aptitude and merit are 
sent for the whole school year to these 
courses, organised in collaboration with 
the French main-line Railways by the 
School of Public Works, Paris. 

The object of these courses is to en- 
able the men to improve their general 
knowledge and professional training and 
thus qualify better for the intermediate 
or higher supervisory posts. 


School of Higher Commercial Studies. 


Some men attend evening classes at 
this school to learn the special subjects 
needed for improving their work on 
the railway. The fees are paid by the 
railway. 

Other men follow courses in indus- 
trial electricity at the « Conservatoire 
des Arts et Métiers », practical courses 
in autogenous welding, heating, etc., at 
the expense of the railway. 


* 
* * 


The same regulations as on the French 
Nord Railway are applied on the « Nord- 
Belge ». 
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FRANCE. — Paris-Lyon-Mediterranee 
Railways (P.L.M.) 


_ Length of lines in operation at the end 
of 1935: 9948 km. (6182 miles). 
Total strength of staff: 107445 men. 


Application of psychotechnical tests. 

As soon as the Paris-Lyon-Méditerra- 
nee extended railcar services on _ its 
system, it saw the necessity for a very 
strict selection from the psycho-physio- 
logical point of view of the men who 
were to drive these vehicles as their re- 
actions have to be very quick during 
their work. 

Up to date the P. L. M. has no organis- 
ed means of selecting its staff by psy- 
chotechnical methods; to do so it has. 


to make use of the French State Rail- 
ways’ laboratory. 
The first psychotechnical investiga- 


tions were begun in October 1935 and 
covered railcar drivers as well as can- 
didates for this post. 

The P. L. M. proposes to extend psy- 
chotechnical selection to signalmen and 
candidates wishing to become signal- 
men. 

The programme of psychotechnical 
examinations for selecting railcar dri- 
vers and signalmen is the same as that 
in force on the State Railways. 

Up to March 1936, about 150 men had 
been examined. 

As the psychotechnical tests are only 
in their initial stages, the P. L. M. can- 
not yet express an opinion on their use- 
fulness; up to the present it has only 
been possible to draw certain indica- 
tions from the tests which will be a 
euidance for the future. 

The P. L. M. does not as yet require 
men wishing to be employed on the 
railway, to undergo  psychotechnical 
examinations, nor is this method applied 
to professional training. The profes- 
sional guidance of the staff according 
to psychotechnical methods is not prac- 
tised on the Paris-Lyon-Mediterranée 
Railways. 
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The average cost per person examined 
psychotechnically is about 170 francs. 


The instruction of railway staff. 

Two elementary schools and one kin- 
dergarten have been started by the 
P. L. M. for the children of employees. 
The Railway itself carries on these three 
schools. 

In addition, the Company has a system 
of education allowances for the children 
of employees attending certain care- 
fully selected training schools, or secon- 
dary or higher schools. 

Finally the Company helps in certain 
professional training courses at places 
where its employees are particularly 
numerous. 

In principle, schools or courses insti- 
tuted by the P. L. M. for the training of 
staff are purely professional, but the 
pupils are chosen from amongst those 
of sufficient general education to profit 
by the training. 

In order to increase the general edu- 
cation of its staff, the P. L. M. has or- 
ganised adult classes for men with only 
a very elementary education. 

Certain men with sufficient profes- 
sional knowledge to make good foremen 
are sent every year to the School of 
Public Works, to perfect their general 
education and bring it in line with their 
technical knowledge. 


Training of specialists, 

In the Operating Department there 
are : 

— train operating schools to train and 
perfect employees for this work; 

— traffic schools, in which the ne- 
cessary information about rates, rail- 
way accounts, and claims is taught; 

—— courses to train the train staff; 


—- shunting and goods handling 
schools; 
— courses to train men in the en- 


quiry offices, signalmen for signal and 
points staff, men driving tractors and 
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locotractors, and also courses to train 
men dealing with goods rates. 

In the locomotive and rolling stock 
department, lectures are given to drivers. 

The instruction given in all these 
courses and schools is given by higher- 
grade employees specialists in the sub- 
jects concerned. 

In the operating department, men who 
have shown particular aptitude for ma- 
nagerial posts are sent according to their 
special job to the Higher Train Move- 
ment School or the Higher Traffic 
School. 

Here they are thoroughly grounded in 
railway matters and trained to enable 
them to be promoted to important sta- 
tions or offices. 

In the rolling stock and locomotive 
department, there is a « School of 
Applied Traction Work » intended to 
train technically and _ professionally 
assistant shed foremen, running inspec- 
tors, and head drivers. 

A « Railear School » is intended to 
train the men driving and maintaining 
railcars, and the supervisory grades for 
this branch. 

The length of these courses varies, 
according to their importance, from 
2 weeks to 10 weeks, and about three 
months in the case of the higher train 
operating and traffic schools. 

The courses and schools are absolu- 
tely free. 


FRANCE. — Paris-Orleans and Midi Joint 
Railways. 
Paris-Orléans Railway (P. O.). 


Length of lines in operation at the end 
of 1935: 7070 km. (4393 miles). 
Total strength of staff: 52314. 


Midi Railway. 
Length of lines in operation at the end of 
1935: 4227 km. (2627 miles). 
Average total strength of staff: 31831. 
Application of psychotechnical tests. 
The Paris Orléans-Midi Railways do 
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not apply psychotechnical tests to their 
staff in any way. 


Instruction of railway staff. 

As regards schools for the children 
of employees and night-school courses, 
the P. O. Railway only have an elemen- 
tary school at Paris for the daughters 
of its employees. Commercial, type- 
writing and shorthand courses are also 
given at this school which is attended 
by about 450 pupils. 

In addition the P. O.-Midi subsidise 
a certain number of private schools, par- 
ticularly in Paris, Bordeaux, and Peri- 
geux, and has bursaries in certain tech- 
nical, industrial and commercial insti- 
tutes. Two Sunday and_ night-school 
training courses at Bordeaux are also 
subsidised. 

The P. O.-Midi’s professional schools 
also give the pupils a general education, 
j.e. in the form of theoretical courses 
during the first two years’ apprentice- 
ship (French, arithmetic, hygiene, ci- 
vies, geography, etc.). 

The P. O.-Midi train the following spe- 
eialists : 


Fitters (erectors); 

Wagon fitters; 

Electrical fitters (mechanical department); 
Electrical fitters (permanent-way) ; 
Boilermakers; 

Smiths; 

Turners; 


and in addition on the P. O.: 


Painters, saddlers, joiners, moulders, pat- 
tern makers. 


The general education is given by men 
with good general knowledge, who have 
given satisfaction during a trial period. 

The professional courses are given by 
technicians, usually foremen or under- 
foremen, whose competence is beyond 
doubt. 


Methods used on the P. O.-Midi to 
instruct and train young men. 


During their three years apprentice- 
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ship, the young men are trained pro- 
gressively by means of : 


1. theoretical courses with demonstrations. 
(first year); 

2. practical work, from progressive exer- 
cises to working and repairing the stock (se- 
cond and third years); 

3. (only on the Paris-Orléans) — evening 
classes or optional training classes for adults 
after working hours. 


(a) There is also methodical train- 
ing for specialists in the higher appren- 
ticeship courses. These courses last 
3 years and only the pick of each year’s 
apprentices are admitted to them (1/10 
of the apprentices). 


(b) In addition there is a supplemen- 
tary year of apprenticeship, technical 
training before the period of military 
service, under the same conditions as 
for the best 1/10th of the apprentices 
of each year. 


(c) In addition there are improyer 
courses for the working services (to 
educate foremen, head drivers, head 
electric drivers, and assistant shed fore- 
men). These courses last 30 months; 
there are no such courses on the Midi 
Railway. 


(d) There are improver courses for 
the train examiners. Such specialists 
are also trained on the Midi. 

All the above-mentioned courses last 
three years and are free. 

A small number of employees (P. O. 
and Midi) are sent every year to follow 
a course at the Public Works School 
and a very small number are likewise 
sent to the Autogenous Welding Institute 
and the School for the Scientific Orga- 
nisation of Work (private). 

Finally a few employees attend elec- 
tric traction courses at the « Conserva- 
toire des Arts et Meétiers ». 

The results of the training given by 
these schools and courses has satisfied 
the Paris Orléans-Midi Railways. 
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FRANCE. — Ain Tramways. 


Length of line in operation at the end of 
1935: 450 km. (279.6 miles). 
Total strength of staff: 400. 


The Ain Tramways Company makes 
use of psychotechnical methods in se- 
lecting candidates for the job of con- 
ductor. In addition to diminishing the 
number of accidents, this selection con- 
siderably facilitates the apprenticeship 
as only well endowed persons are train- 
ed by the Company. 

The Manager of the Company took the 
initiative in introducing psychotechni- 
cal tests. Psychotechnical investigations 
were begun in 1933, and at the present 
time the psychotechnical laboratory is 
run with technical help from Mr. Lahy, 
Professor at the Institute of Psychology 
of the University of Paris. 190 employees 
had been examined up to the end of 
1935; 600 persons can be examined in 
the course of a year. The correlation 
between the psychotechnical tests and 


service results has been found satis- 
factory. The total expenditure on psy- 


chotechnical examination of the staff in 
1935 was 5 000 franes; the average cost 
per employee was 50 francs. The pre- 
sent cost of the equipment of the psy- 
chotechnical laboratory is 40 000 francs; 
the average annual expenditure on it 
being 1000 francs, 


GREECE. — Hellenic State Railways. 


Length of lines in operation at the end 
of 1935: 1320 km. (820 miles). 
Total strength of staff: 5 472. 


The Hellenic State Railways have not 
yet applied psychotechnical investiga- 
tions. 

As regards the professional training 
of the staff, these Railways’ present re- 
gulations require newly recruited em- 
ployees to work during their ‘appren- 
ticeship in the departments to which 
they belong, and since 1928 a supple- 
mentary training school has also been 
organised. 


BULLETIN OF THE InT. RamLway Concress ASSOCIATION 


FEBRUARY 1937 


In addition two private schools at 
The Pireeus train drivers. 
The results are fairly satisfactory. 


HUNGARY. — Royal Hungarian State 
Railways. 


Total length of lines in operation at the 
end of 1935: 7814 km. (4855 miles). 
Total strength of staff: 52521. 


Present position as regards 
psychotechnical selection. 


Certain psychotechnical methods have 
been used experimentally by the Royal 
Hungarian State Railways during recent 
years, to select the staff. 

Up to the present, psychotechnical 
examination has only been used to se- 
lect certain grades of the outdoors staff. 
Its more extensive application is un- 
der consideration. 

In view of the fact that the matter is 
only now being organised, the Royal 
Hungarian State Railways cannot give 


more detailed information until more 
experience has been obtained in the 
future. 


RUMANIA. — State Railways. 


Length of lines in operation at the end 
of 1985: 11129 km. (6905 miles). 
Total strength of staff: 82883. 


Present situation as regards 
psychotechnical selection. 


The selection and orientation of the 
Rumanian State Railways’ staff by 
means of psychotechnical examinations 
has recently been introduced, so that it 
is not yet possible to give any useful 
information on this matter, as precise 
results are not yet available. 


The training of the railway staff. 


Children of employees can attend the 
elementary railway technical schools, at 
which only children who have only 
passed through the elementary schools 
are accepted as a general rule. 


The Rumanian State Railways have 
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traction, shops, train operation, stores, 
maintenance, etc., schools, at which 
courses are held to train specialists in 
all trades. Usually such courses are 
given by railway employees with spe- 
cial educational qualifications — en- 
gineers, holders of diplomas — or spe- 
cialist professors. 


Young employees are trained and im- 
proved by theoretical and practical les- 
sons, according to the special analytical 
programmes of each school. 


At the elementary technical schools, 
the courses last four years. At the 
same time, theoretical and _ practical 
instruction is given. 


school lasts 9 months, and the practical 
training 2 months. 


The traction school lasts 19 months, 
the training, both theoretical and prac- 
tical, being given during two conse- 
cutive years. At the intermediate stores 
school, the theoretical and practical 
courses last 9 months. At the interme- 
diate maintenance school the theoretical 
and practical training lasts 18 months, 
so that it is given in the three terms of 
two consecutive years. 


The intermediate shop school lasts 
two years after the preparatory year. 
The higher operating school lasts 
9 months. The elementary maintenance 
school (for the heads of gangs) lasts 
9 months, the instruction being both 
theoretical and practical. The elemen- 
tary train operating school lasts 
6 months. 


All the courses are free, and in addi- 
tion the pupils are lodged and fed free 
of charge. 


In Rumania, there are also private and 
official training schools for railway 
specialists, which give satisfactory re- 
sults from the railway’s point of view, 
so that the Management is continuing to 
support the existing schools and even 
going to start new schools. 
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SWITZERLAND. — Swiss Federal Railways. 


Length of lines in operation towards the 
end of 1935: 2940 km, (1827 miles). 
Total strength of staff: 29500. 


General and historical information. 


The initiative in introducing psycho- 
technical tests was taken in 1923 by 
Mr. J. SCHNURRENBERGER, Engineer, Head 
of the Shops Department at Berne Head- 
quarters, and Mr. R. LEUPOLD, Managing 
Secretary, at Basle. Psychotechnical 
examinations have been used since 1923 
in selecting trade apprentices for the 
Olten shops, and since 1928 for station 
apprentices (station-master, operating, 
and administrative staff). At the pre- 
sent time the psychotechnical laborato- 
ries are run by Mr. P. KNosLaucu, Oper- 
ating Inspector and Head of the Psycho- 
technical Service of the Staff Depart- 
ment at Berne Headquarters. 

Candidates for apprenticeship in the 
five main shops, and candidates for em- 
ployment on the station and train staffs 
have to pass psychotechnical examina- 
tions. 

A programme for the examination of 
assistant drivers is ready for use, but 
for the moment no locomotive staff is 
being recruited. 

The professional training and impro- 
vement of newly recruited employees is 
by practical apprenticeship in the res- 
pective departments, together with more 
theoretical instruction courses. 

Before being employed in their va- 
rious duties, candidates must pass an 
examination. 

Up to the present psychotechnics have 
not had any direct influence on the 
training of the staff. 

No official order has been passed on 
the obligatory application of psycho- 
technics to the training of the staff. 


Present position as regards 
psychotechnical selection. 


The programme of obligatory psycho- 
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technical tests for the various branches 
of the service is as follows : 


(1) Candidates for the locomotive 
department (drivers, assistant drivers, 
firemen, drivers of railcars and electric 
locomotives and vehicles) are examined 
in their native tongue, mathematics, 
practical intelligence, memory, atten- 
tion, reaction, sense of smell, taste for 
the work, and character. 


(2) Station and administrative staff 
(station-masters, their assistants, clerks) 
are examined on the following points : 
native tongue, second national language, 
and if need be other foreign languages, 
mathematics, geography, civics, intelli- 
gence, memory, attention, reactions, taste 
for the work and other characteristics. 
The candidates for the train service are 


examined like the candidates for the 
station services, but more simply. 
(3) Signalmen, dispatchers, foremen 


shunters and men employed in shunting 
yards : no examination. 


(4) Workmen are not examined psy- 
chotechnically, and only trade appren- 
tices have to pass an examination before 
they are accepted. This examination 
covers the following subjects: native 
tongue, mathematics, practical and tech- 
nical intelligence, memory, sensitiveness 
of touch, sensitiveness to pressure and 
movement, manual dexterity and taste 
for the work. 


The Swiss Federal Railways have a 
laboratory at Lucerne for the locomo- 
tive service, and also two travelling la- 
boratories, one at Berne for the station 
and train staff, and one at the Olten 
shops for trade apprentices. 

3300 persons had been examined up 
to the end of 1935, viz: 1900 shop 
apprentices, 1150 station apprentices, 
and 250 train staff apprentices. 

With the present staff of two exami- 
ners and two or three assistant exami- 
ners about 700 persons can be examined 
yearly. 
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The results of the different tests of 
the aptitude examination properly spea- 
king are given as percentages based 
on the results of a large number of 
examinations. The remarks on the ap- 
titude and character of the examinee are 
given in writing. 

For the qualification of trade appren- 
tices, the following headings are em- 
ployed : sufficient, insufficient, in ad- 
dition to a classification according to 
the total results; for the station and 
train staff services a general report on 
the aptitude of the candidate with the 
concluding remark : 


(a) Very good aptitude. 
(b) Good aptitude. 

(c) Sufficient aptitude. 
(d) Insufficient aptitude. 


The lowest permissible limit for pro- 
fessional candidates is general satisfac- 
tory results, and at least 600 marks out 
of 1000; for the station and train staff 
in general at least sufficient aptitude. 

Candidates in excess of requirements 
who have passed the examination re- 
ceive a notice to this effect, but no 
other attention is given them. 

The agreement (coefficient of corre- 
lation) between the psychotechnical and 
service results in absolutely satisfactory. 

In the rare cases in which candidates 
have not been examined, this was not on 
account of lack of capacity but owing 
to unfavourable circumstances or as a 
result of their character. 

In the shops, a practical check has 
shown that 64 % of the apprentices were 
classified above the average by the 
examiners, 30 % given a good average 
and only 6 % found not good enough. 

In the case of the station apprentices, 
the practical check together with the 
psychotechnical appreciations may be 
considered excellent. 

As regards the attitude of the men 
towards compulsory psychotechnical 
examinations, the staff do not object, are 
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more or less in favour of the idea, and 
have given proof of their interest in 
the tests. 

In general the railway authorities 
consider the psychotechnical examina- 
tions are useful, but there are also some 
high officials who do not attach much 
importance to the aptitude examinations. 
Up to the present no definite objection 
has been put forward, nor direct cri- 
ticism. 

As regards the total expenditure and 
the average cost per employee for psy- 
chotechnical examinations, the Swiss 
Federal Railways state that the present 
period is quite exceptional. Recruiting 
of new staff has been reduced to the 
strict needs. It is much lower than the 
average service requirements, so_ that 
naturally the cost of the examination 
is much greater owing to the fixed char- 
ges. In 1931, for example, 700 men were 
examined, and only 250 in 1935. The 
salaries of the examiners is the chief 
item of the fixed charges. The total cost 
per candidate was about 20 to 25 Swiss 
francs in 1931, and about 60 francs in 
1935. 

Up to 1935, about 15 000 Swiss francs 
had been spent on equipping and build- 
ing the psychotechnical laboratories. The 
maintenance and completion cost was 
about 500 Swiss frances in 1935. 


Professional guidance. 


The psychotechnical service is not 
concerned with professional orientation. 
Aptitude examinations are only made 
of applicants for given railway posts. 


Instruction of railway staff. 

The Swiss Federal Railways have no 
schools for the children of employees; 
neither have they any _ professional 
schools. 

They have two sorts of training cour- 
ses for the staff of the various depart- 
ments : 

(a) Obligatory courses for appren- 
tices, intended to complete the practical 
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apprenticeship; for example, in the sta- 
tion service a four-week course at the 
end of the two years’ apprenticeship. 
In addition the apprentices are gather- 
ed in groups of 5 to 30 at a convenient 
centre. 


(b) So-called instruction courses 
which the staff attend periodically for 
about 1 to 2 days every 2 to 4 years. 
These courses are intended in parti- 
cular to complete their professional 
knowledge, to discuss service matters, 
EVO. 

The masters and lecturers at these 
courses are generally high-grade rail- 
way officials. The administration sub- 
sidises optional instruction courses, par- 
ticularly language courses. Leave with 
half pay is also granted qualified offi- 
cials wishing to learn another language 
abroad. 

The instruction and training of young 
employees is chiefly practical. 

Beginners are sent separately to va- 
rious stations or allotted to given offi- 
cials : instructor, station-masters instruc- 
tor, drivers instructor, ete. 

The courses are intended above all to 
extend, complete ‘and revise the em- 
ployee’s knowledge. 

There are regulations and general 
rules on the training of men for the va- 
rious supervisory grades and the pro- 
fessional instruction to be given. The 
plan of the actual education, and the 
method followed are left to the discre- 
tion of the master. 

In the main shops, the professional 
apprentices pass the first year in the 
apprentices shop, where they work 
according to a definite programme. 

The courses last, for example : 


2 years in the station services; 

9 months at least for drivers; 

4 years for the trade apprentices; 

1 year at least for apprentice drivers in 
addition to the period of apprenticeship as 
fitter or mechanic; 
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1 to 14 days at the most for ordinary 
workmen, and about 14 days for shunting 
staff. 


The educational courses and the train- 
ing periods are considered as part of 
the service. Those taking part in them 
and the apprentices are paid according 
to the special regulations. 

There are some national and local 
schools as well as private institutions 
where men can be trained for station 
and office work. But at these schools 
the main object is to give a good general 
education and teach languages. These 
schools are not subsidised by the rail- 
way. Their pupils have to meet the 
same conditions for admission to rail- 
way employment as other candidates, 
and it does not matter very much if 
they have some technical knowledge 
of railway matters. 

The results of the training given in 
these schools are on the whole satis- 
factory. 


Bernese Alps Railways 
(Berne-Loetschberg-Simplon). 


Length of lines in operation towards the 
end of 1935: 251 km. (156 miles). 
Total strength of staff: 1027. 


The information given by the Swiss 
Federal Railways on the recruiting and 
training of the staff also applies to the 
Bernese Alps Railways. 


CZECHOSLOVAKIA. — Czechoslovak State 
Railways. 


Length of lines in (operation at the end 
of 1935: 13509 km. (8395 miles). 
Total strength of staff: 138 123. 


Psychotechnical tests of Czechoslovak 
State Railway staff. 

The Ministry of Railways of the Cze- 
choslovak State was the first State De- 
partment to introduce obligatory psy- 
chotechnical examination of the staff 
under its control, i.e. for the Czechos- 
lovak State Railway staff, in 1923. 
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These examinations are intended to faci- 
litate better and more certain selection 
of young employees for railway service; 
in the first place they were only intro- 
duced for drivers. They were then ex- 
tended in turn to the drivers of railcars 
and road motor cars, and then to em- 
ployees in the train operating and com- 
mercial services, and the technical and 
legal departments. 

At the present time the application of 
psychotechnical examinations for the 
signalmen and pointsmen is under con- 
sideration. The above-mentioned cate- 
gories of staff have to pass a psycho- 
technical examination before being 
accepted for employment on the State 
Railways. 

The Czechoslovak State Railway Admi- 
nistration has no laboratory of its own; 
the psychotechnical examination of the 
railway staff has been made since the 
beginning at the Psychotechnical Insti- 
tution of the Masaryk Work Academy 
which is now the Central Psychotechni- 
cal Institute of Czechoslovakia (UPU). 
The Ministry of Railways made an 
agreement with this Institute, according 
to which a given tax is paid for the 
different examinations. There is no 
special Consulting Committee in the 
Ministry of Railways to deal with psy- 
chotechnical examinations, but dele- 
gates of the said Ministry take part in the 
meetings of the Board of the above- 
mentioned Institute and share in its ma- 
nagement as well as in the actual car- 
rying out of the psychotechnical exa- 
minations. 

The examinations are made either di- 
rectly in the Institute, or in the various 
Departments of the State Railways by 
examiners from the Prague Institute. The 
examinations are of two kinds : written 
examinations, which are above all tests, 
and examinations made by means of 
special equipment. During its long years 
of experience with the State Railways, 
the Central Psychotechnical Institute has 
elaborated a whole series of completely 
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satisfactory methods, and made special 
equipment to carry out the examina- 
tions. Before the various obligatory tests 
are made, orientation tests are made on 
staff employed by the railway for some 
time; the results of these tests are com- 
pared with the official qualifications of 
the corresponding staff. As regards ac- 
tual practice in the matter of examina- 
tions, the methods giving the surest 
results have been adopted, i.e. those most 
nearly corresponding with the practical 
results. 

The first psychotechnical examina- 
tions were made to select drivers, and 
we will explain the method generally 
adopted when making such examina- 
tions. 

The Ministry of Railways has imposed 
certain regulations on the admission of 
this category of staff, particularly as re- 
gards age and education. For example, 
the minimum and maximum age is 22 
and 28 years respectively. In addition, 
the candidates must have passed with 
good results through three grades in the 
national schools, and have been trained 
as fitter. After passing the psychotech- 
nical examination, they have to work 
for at least 2 years in the State Railway 
shops before being drafted into the lo- 
comotive service. They must also pass 
the prescribed service examinations. 

The above shows that a good physical 
constitution is required to become a dri- 
ver, as the service is difficult and very 
tiring; in the first place his senses of 
sight, hearing and touch must be per- 
fect. The driver or conductor of a ve- 
hicle must be able to concentrate all 
the time and give his whole attention 
to the road in front of him; he must not 
be distracted from this by any sudden 
or untoward incident. It is not enough 
to be calm and collected; it is also ne- 
cessary to know how to react promptly 


under all conditions so as to be able 
to take the necessary steps to avoid 
accidents. 


The or conductor must also 


driver 
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have a good memory; he must remember 
the routes he works over, the dangerous 
places, the rising or falling gradients, 
etc. In the large towns and stations he 
must be able to remember his way about. 
It is absolutely necessary that he should 
be gifted with a certain pictorial me- 
mory : the engine he has to drive is a 
complicated one and some of its im- 
portant parts are not visible from the 
exterior. To this must be added a spe- 
cial technical sense: each candidate 
should himself be able to carry out the 
most essential repairs to the engine. 
Above all drivers and conductors should 
have ample intelligence to be able to 
remember, understand and apply exact- 
ly all the regulations on their duties. 


For this reason, in the psychotechni- 
cal examinations the greatest attention 
is paid to examining the general intel- 
ligence and a special test method is 
used. This is known as the Yerkes test, 
and is divided into 8 parts by means 
of which the general intelligence can 
be examined from different points of 
view, such as memory, aptitude for cal- 
culation and practical judgment, gift of 
combination, deduction by analysis, etc. 


The candidates examined are given 
all the tests printed in a special primer, 
they solve them one after the other, as 
the examiner tells them, the time allowed 
for each test being strictly adhered to. 
All the candidates examined work un- 
der the same conditions and the quali- 
fication (by marks) is so counted that 
each test for which an exact solution is 
given counts as one mark. The total 
number of tests and consequently the 
total number of marks that can be gain- 
ed is 212. The number of marks obtain- 
ed in the examination can immediately 
be converted into the intelligence coef- 
ficient. According to the diagram drawn 
up from the practical experience obtain- 
ed, 24 Yerkes marks correspond, for 
example, to an intelligence coefficient 
Of 1 0s) 10 == eo) meals 80-82 Yerkes 
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marks; IQ = 110 corresponds to 129- 
130 Yerkes marks, etc. Experience has 
shown that the maximum intelligence 
for drivers oscillates between 90 and 
95 IQ. 

However we are not content with the 
Yerkes test when examining the candi- 
dates’ general intelligence; for check 
purposes, we make use of another test 
which gives a very close correlation 
with the Yerkes test. This has been 
called the special intelligence test (Bra- 
tislava test) so ordered that it includes 
the same problems as the Yerkes test 
with the difference that it is possible 
to solve the easiest and clearest first of 
all and then pass on to the harder pro- 
blems, as the solution of the different 
parts of this test are not given any time 
limit. This test is particularly advan- 
tegeous for those who cannot adapt 
themselves to the prescribed rhythm of 
work. 

Tests are then made of divided atten- 
tion and rapidity of reaction; tests of 
the amount of work done, tests analysing 
the candidate’s ability to estimate dis- 
tances (space relations) and tests to 
find out the extent and quality of his 
memory. 

Examination of the way the man’s 
attention is divided, and the rapidity 
of his reaction, is carried out: by means 
of equipment specialy built in the Cen- 
tral Psychotechnical Institute. The ori- 
ginal apparatus consisted of a glass 
plate divided into three areas each of 
which in turn was divided up dissym- 
metrically into little circular areas 
which could be lit up by different co- 
Joured lights. The examinee works ac- 
cording to definite orders given him 
beforehand. There are five levers in 
front of him, the three middle ones cor- 
responding to the three main divisions 
of the plate. If a white light appears in 
one of the divisions, he has to press 
down the end lever on the left at the 
same time as the lever corresponding 
to the division in which the light 
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appears; if two lights of the same colour 
appear in two divisions, the candidate 
has to press down the two correspond- 
ing levers. If there are no identically 
coloured lights nor a white light in any 
division, he has to press down the end 
lever on the right side. Formerly there 
were 13 different combinations in this 
test; at the present time there are over 
50. Obviously this test is also a test 
of rapidity of reaction, and that under 
very difficult conditions. Usually the 
candidate is given 100 tests without any 
disturbing outside influences, and then 
50 with some disturbance. The distur- 
bance consists in attracting the candi- 
date’s attention away from the job, or 
else making him count backwards from 
100 to 10 at the same time, or else by 
giving him another light signal (away 
from the plate he is watching), to which 
he must react with the word « stop », 
or, to give another example, by a siren 
at the sound of which he must call out 
« attention ». The kinemographic appa- 
ratus registers the accuracy and rapidity 
of reaction in thousandths of a second. 
On the bases of the average for a series 
of 6 different problems to be solved, the 
marks are given both for the accuracy of 
the work done and the rapidity with 
which the candidate reacts. 

The chief object of this examination 
is to find out how the different quali- 
fications of the candidate work together 
in cohesion. In fact it is not merely a 
question of examining the rapidity of 
reaction only, but the accuracy of per- 
ception and = selection; the candidate 
must be watched the whole time he is 
working as the records from the appa- 
ratus are not complete in themselves. An 
exact co-ordination of sensory and mo- 
tory processes is required of the can- 
didate. If the work is done chaotically 
and hesitatingly, it is proof that this is 
not so. A complete proof to the con- 
trary is shown by the candidate being 
upset, tense, and not understanding the 
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instructions he is given. <A lack on one 
side can be made up by some other 
pronounced quality on another, for 
example a lack of attention can be made 
good by calmness and reflection. 

An examination of the amount of 
work done is made by means of the 
Henry dynamograph. The curve of the 
dynamographic diagram is analysed in 
particular from the qualitative point 
of view; diagrams showing regular cur- 
ves falling slowly show a good output; 
on the other hand broken up curves 
prove the opposite. 

An examination analysing the candi- 
date’s aptitude to judge distances (space 
relations) is carried out in such a way 
that the examinees are shown a series 
of geometrical figures, and have to draw 
all those only shown for a short time 
on models on squared paper divided up 
like the figure shown. Actually the bet- 
ter able a man is to distinguish the pro- 
portions of the figures shown, the easier 
he finds it to remember them, and the 
more exactly he will be able to repro- 
duce them. The result is based on the 
number of mistakes. 

The simple examination of the extent 
and quality of the candidate’s memory 
consists of reading out to him two lists 
of towns, the first being shorter, and the 
second including all the names in the 
first with some others; the candidate has 
to remember, after the second list has 
been read to him, the names he heard 
in the first. 

Examinations to select railcar drivers 
are held on the same lines, but with the 
difference that the standard is not quite 
so high for general intelligence. Orienta- 
tion examinations for signalmen have 
been made in 246 cases altogether. All 
the signalmen examined had been in 
railway service at least 3 years and 
were not more than 40 years old. 

After examining their general intelli- 
gence and special aptitudes, the results 
of each examination are arranged in 
order from the best to the worst. After 
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this the qualifications of each candidate 
according to the results of the different 
psychotechnical tests are compared with 
their service qualifications. To do this, 
a special questionnaire has been drawn 
up in which information is sought not 
only about the quality, successes and 
failures in work (profession) but also 
about the peculiarities of character of 
each candidate. The results obtained 
show the very close agreement between 
the practical results and the general in- 
Examinations of special 
qualities have only a secondary impor- 
tance, while tests of the candidate’s fa- 
culty of reaction do not appear to be 
as important as was thought. We have 
also paid close attention to certain qua- 
lities of character in those examined. 
Energy, resolution, and calmness are 
not enough, candidates must also have 
a sense of responsibility towards the 
engines and human lives under their 
care. Irresponsible and careless per- 
sons, and those who are confirmed drun- 
kards, even if highly gifted from the 
point of view of intelligence, must be 
excluded from railway service. © Ob- 
viously the candidate must be attentive, 
orderly in mind and have sense of eco- 
nomy. 

Candidates for posts in the train oper- 
ating and commercial services undergo 
a special system of examination. First 
of all they are examined from the point 
of view of general intelligence by test 
methods, the Yerkes test being also used; 
the requirements are higher, however. 
From the experience obtained during 
several years, the intelligence quota 
must be at least 110. A certain control 
test is also used, and a special test 
(known as the Th-test) by means of 
which qualifications required for office 
work are examined, as these play a very 
important part in this branch of the 
service. In actual fact, this examination 
consists of a series of 8 tests dealing 
with the faculty of cencentration, me- 
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mory, faculty of control, etc., all taking 
the office requirements into considera- 
tion. 

To these must also be added two sup- 
plementary questionnaires. First of all 
there is a personal questionnaire of 72 
questions to obtain information about 
the nationality of the candidate and his 
family, his life and studies, especially 
at his secondary and higher schools; 
there are also certain questions the re- 
plies to which make it possible to judge 


of the candidate’s opinion of himself. . 


He has to explain his attitude to the dif- 
ferent subjects taught at school; explain 
his success, or if need be his failures; 
state his private occupations outside his 
educational interests, as well as the most 
important cultural influences that have 
affected his development. We even ask 
candidates to give themselves marks for 
aptitude and talents according to a scale 
of 5 marks. We also require them to give 
their own characters by asking them 
what they would have done in certain 
circumstances, etc. The final questions 
deal in particular with the candidates’ 
perspective on their own future; we 
want to know why they wish to enter 
the railway service. 

As far as the candidate’s character is 
concerned, a very important part is 
played by the supplementary question- 
naire known as the questionnaire of 
interest. This questionnaire is divided 
into 5 parts. The first part deals with 
various vocations and the candidate has 
to give his spontaneous and unreasoned 
opinion on each of these vocations. The 
second part deals mainly with his theo- 
retical interest in various cultural ques- 
tions. The third part gives several pairs 
of contrary occupations, for example : 
intellectual work — manual work, and 
the candidate has to choose between 
them. The fourth part contains ques- 
tions to. find the candidate’s subjective 
attitude towards people and things. The 
fifth and last part contains questions on 
the habits, dispositions and experience 
the candidate has acquired. 
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At the present time a statistical en- 
quiry is in hand to discover how far 
the psychotechnical results agree with 
the service results. From the experience 
obtained up to the present the coefficient 


of relation between the two is about 
85 %. 
From the psychotechnical point of 


view it is very important to analyse the 
causes of railway accidents and mis- 
haps in so far as they are due to the 
human factor; for this reason men who 
have caused an accident or mishap are 
sent to the Central Psychotechnical Insti- 
tute where they are given a very detailed 
examination from the psychotechnical 
and medical points of view. The Cze- 
choslovak State Railway Administration 
has not drawn out any statistics up to 
the present showing the resulting de- 
crease in the number of accidents, ill- 
ness, etc.; but it intends to do this in the 
near future. 

Candidates for the train operating, 
commercial, technical and legal services 
do not have to pass any written exami- 
nations. 

About 2000 men can be examined an- 
nually in the Central Psychotechnical 
Institute. Up to the present this figure 
has never been reached. 


In 1928, 1447 persons were examined. 


» 1929, 1610 > > 
>» 1930, 400 > » 
Sy BH GRY! > >» 
93266 » » 
S GBB, Be > » 
Sy TIGRE Bel > > 
> 1935, 830 » » 


The way employees carry out their 
duties is checked, and the service re- 
sults compared with the results of the 
psychotechnical examination. 

After the examination has been made, 
the Special Committee classify the re- 
sults under four headings : very good, 
good, fair, insufficient. 

The lowest limit for the candidate to 
be accepted is fair. 
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As only candidates wishing to obtain 
employment on the Czechoslovak State 
Railways undergo psychotechnical exa- 
mination, the cost depends on the num- 
ber of recruits and examination: staff 
and varies beween 5000 Ke and 35 000 
INE 6) Gel, dha IEG Une Cos: wee 
24900 Ke. 

The Czechoslovak State Railway Ad- 
ministration has no staff entirely em- 
ployed in making psychotechnical exa- 
minations. As stated above, the exami- 
nations are made by the Central Psy- 
chotechnical Institute with the assistance 
of delegates from the Ministry of Rail- 
ways. 

The Czechoslovak State Railway Admi- 
nistration does not contribute to the 
cost and maintenance of the Central Psy- 
chotechnical Institute; as far as we know 
the average expenditure of this Institute 
is 20 000 Ke a year on the average. 


Psychotechnics applied to the training 
of the staff. 


Up to the present psychotechnics have 
not been applied on the Czechoslovak 
State Railways to professional training, 
as they own no laboratories for this 
purpose. 


Professional orientation. 


Professional orientation has not been 
introduced on the Czechoslovak State 
Railways. 


Education of the railway stajf. 


There are no schools for the children 
of employees and no Sunday or night- 
school courses are subsidised by the 
railway; nor are there any railway train- 
ing schools. 

The training of employees takes place 
according to the special service regula- 
tions, i.e. by means of special lectures, 
or else in the schools on the basis of 
special training for the category of staff 
in question. In addition newly recruited 
employees are sent to suitable places in 
order to receive practical training in 
their duties. 
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The Czechoslovak State Railways orga- 
nise classes for nearly all categories of 
staff. These classes are usually short 
courses of 2 to 3 months; there is a spe- 
cial instruction programme for each 
course. The class hours differ according 
to the category of staff for which the 
course is held. At the end of each course 
the employees attending it have to pass 
a final examination. In the case of higher 
grades of staff (train operating and 
commercial) there are special schools 
which last at least two months and give 
detailed instruction on the subjects in 
question. 

Specialists are appointed to give the 
instruction in these courses and schools; 
in the first place employees known as 
« schoolmen » (instructors) are chosen, 
and then employees from headquarters. 

The training and improvement of 
young employees takes place according 
to school methods, i.e. the subject is dealt 
with and revised in the ordinary scho- 
lastic fashion. Examinations are like- 
wise held as in the schools. 


There is no methodical organisation 
to train higher-grade staff and railway 
specialists. 

As we said above, for each course and 
school a special instruction programme 
has been drawn up; the length of the 
course depends upon the end in view. 
The shortest courses give some 80 hours 
training; the most important courses 
about 300 hours, and the railway schools 
from 200 to 800 hours training. 


The rule that not more than 6 hours 
instruction a day shall be given in the 
schools is always kept. 

The expenditure on these classes is 
divided up between the Czechoslovak 
State Railway Administration and its 
employees; this division can be explain- 
ed by the fact that both the parties con- 
cerned profit to some extent from the 
organisation of these classes. 

There are no private or official tech- 
nical schools to train railway specialists. 
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Experience up to the present has shown 
that the results of the training given in 
these schools is satisfactory for the 
railway. 


JUGOSLAVIA. — Jugoslav State Railways. 


Length of lines in operation at the end of 
1935: 9370 km. (5822 miles). 

Total strength of staff: about 72000 em- 
ployees including labourers. 


General information. 


The Subotica locomotive and rolling 
stock division was the first, in its 1920 
scheme on professional schools to train 
qualified workmen, to point out the need 
for selecting candidates for these schools 
from the shops, by psychotechnical me- 
thods. 

The practical application of psycho- 
technical methods was first made in 1926 
to choose candidates for the technical 
school of the Zagreb shops. Apart from 


Year 1926 1927 1928 1929 1930 
Candidates 121 124 102 dA 121 
Admitted 31 28 32 35 32 


_ The results of the tests are worked 
out every year according to the quality 
of the answers and the time taken; the 
marks are given as a percentage of the 
best answer given in the shortest time 
during that year’s examinations. 

When the final summing up of the 
candidate’s aptitudes is being made, the 
importance of each test is taken into 
consideration as well as the marks ob- 
tained for the different tests. 

In addition to the psychotechnical re- 
sults obtained by each candidate, his 
physical state and general education is 
also taken into account before admis- 
sion. Except in 1931 and 1932, when the 
number of pupils required was twice 
as great as the number of candidates, ad- 
mission has been limited to candidates 
obtaining at least 70 % of the marks. 
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this school, psychotechnical methods of 
investigation are not used officially. 

There is no psychotechnical labora- 
tory; for the psychotechnical examina- 
tions in the technical school only tests 
which do not require any special labora- 
tory equipment are used. 

For the moment only candidates for 
the Zagreb shop schools have to pass 
psychotechnical examinations. 

As for the other branches of the ser- 
vice, the selection of candidates is based 
on their general education and a medical 
examination to find out their physical 


state: sight, hearing, ability to distin- 
guish colours, and general state of 
health. 


The professional training and improve- 
ment of newly recruited staff in the dif- 
ferent branches of the service is carried 
out by means of various courses. 

Statistical data relating to the number 
of employees examined between 1°96 
and 1935 relating to the Zagreb shops 
training school are as follows : 


Total : 1926 
LOST LOS 2 1933 1934 1935 to 1935 
40 61 108 161 288 1 240 
28 41 20 20 40 307 


In the Zagreb shops the correlation 
coefficient is reflected by the constant 
admission of candidates according to 
the psychotechnical results obtained. 


It has been objected that the psycho- 
technical examination depends not only 
on the aptitude of the candidates but 
also on his mood during the examination. 
This was clearly appreciated from the 
very beginning, but the necessity for 
examining a very large number of can- 
didates in a relatively short time makes 
it impossible to study the aptitude of 
candidates taking into account their mo- 
mentary disposition. 

In the above mentioned school, a cer- 
tain number of tests have been instituted 
to find out in a general way the apti- 
tude of the candidates for the various 


FEBRUARY 1937 


trades. There is no special expenditure 
on the psychotechnical examinations. 


Professional orientation on a psycho- 
technical basis has not been introduced 
up to the present. 


Training of railway staff. 


There are no special day or night 
schools for the children of employees. 

Together with the professional train- 
ing in the technical school at the Za- 
greb shops, a general education is also 
given. 

The Jugoslavy State Railways have 
organised schools and instruction cour- 
ses to train specialists in the different 
branches of the service (Train operating 
— permanent way — locomotive run- 
ning — shops). 

These classes are given by specialists 
from the corresponding services as far 
as the professional training is concerned; 
the general education is given by tea- 
chers from other schools. 

The education in the technical schools 
to train skilled workmen lasts 4 years; 
that in the Jugoslav State Railways’ na- 
tional school, 2 years, while the diffe- 
rent courses last from 2 months to one 
year. 

Tuition in all the schools and classes 
is free. 

The results obtained in the different 
schools and railway classes has been 
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found satisfactory for the railway ser- 
vices. 


SUMMARY. 


From the replies received we have 
been able to draw up the following con- 
clusions : 


It would be advisable for the 1937 In- 
ternational Railway Congress to recom- 
mend : 


1. That the Governements of all coun- 
tries as well as all the Railway Admi- 
nistrations should use and apply psy- 


chotechnical methods in their public 
and private transport services. 
2. That the accident statistics be 


scientifically organised. The information 
given by the various Railway Admini- 
strations shows that when psychotech- 
nical methods are applied the number 
of accidents diminishes. 


3. That there be international colla- 
boration of the psychotechnical experts 
of the railways in order to standardise 
the psychotechnical methods (standardi- 
sation of tests, etc.), used on the diffe- 
rent Railways. 


4, That the development of regular and 
methodical training of staff for the va- 
rious branches of the railway service be 
supported and helped as far as prac- 
tical. 
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Note on Train Speeds, 


by Lionen WIENER, 


Professor at the University of Brussels. 


PART II (Continued) “” 


Train speeds and services in different countries. 


XIX. — SPAIN 


SUMMARY. 


CHAPTER IL. 
1. The railway systems. 
2. Track- and loading gauges. 
3. « De luxe » trains, sleeping- and restau- 
rant-car services. 
4. Electric traction. 
5. Railears. 
6. Trains and speeds. 


L-1. — The Spanish railway system 
includes 12392 km. (7700 miles) of 
broad-gauge lines belonging to 5 major 
and a number of minor Companies, and 
42741 km. (2654 miles) of metre-gauge 
lines. The Portuguese system also in- 
cludes lines of both gauges (2726 and 
719 km., ie. 1694 and 447 miles), main- 
ly worked by the Portuguese Railways 
Company. 


. 


AND PORTUGAL. 


The lines belonging to the various Com- 
panies are more entangled than in other 
countries, and like the Paris-Orléans’ ten- 
tacular line extending into the State pre- 
serve as far as Pornic, the Norte owns a 
long line running from Tarragona, south 
of Barcelona, as far as Valencia and La 
Eneina, which complicates the Valencia- 
Barcelona and Valencia-Madrid services. 

The Spanish lines radiate from Madrid 
towards the coast, dividing up, if need 
be, to serve the chief ports. The mon- 
tainous nature of the country made their 
location particularly difficult as the in- 
terior of the country is a high plateau 
with mountain ranges. In consequence, 
many lines climb to a thousand metres 
above sea level before being able to run 
down to the coast (figs. 350, 851 and 352). 
The Madrid-Irun line reaches 1500 m. 
(4265’) above sea level (La Cafada is 


(1) Gf, Bulletin of the Railway Congress, October and November 1933; January, May, 
June and July 1934; February, March, April, May, July and October 1935; March, May, 


June, July and August 1936, 


Oe 
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i 390. — Crossing the Orduna pass. — Descent towards the sea of the Castejon-Bilbao 


line (Norte Ry., Izarda-Luyando section). 


1358 m. == 4455’ above sea level) (*) a 
great contrast with the easy line to the 
north of the Pyrenees (fig. 393). This 
helps to explain the difference in train 


speeds on either side of the frontier. Ma- 


ny other lines climb 1100 to 1200 m. 
(3 609’ to 3937’) above sea level (2) as 
do, of course, the new transpyrenean li- 
nes which reach higher altitudes than do 
the transalpine railways. 


(1) On the Norrr’s main lines, the following 

sea level 

Maavid-Hendaye line (via Avila) 
Invfoloyeey@Kay 4g 1014.70 m. (33297) 
Santa Maria . WTEC SSIS wow, (Cah teal? 
Las Nevas. ] 218.95 m. (3 9997 
Neyalperal. ] 274.80 m. (4 1827 
La Cafiada. 1 358-16 m. (4 4567 


Villalba-Medina line (via Segovia) 


Collado-Mediano IO Ueeor(O erate, (C33 3324244)) 
Los Molinos . 1 063.85 m. (3 4907 
Cereedilla 1 166.66 m. (3 8277 
San Rafael 1 249.86 m. (4 1007) 


(2) The CENTRAL pE ARAGON 


Caminreal-Saragossa line 


Railway 


Ferreruela IO2 nan (3 3697) 


Calatayud-Valencia line 
El Puerto de 
Cella : 

The Norve’s sales 
To 05. 0) ena (3 445”) 


Eseandon . 1 218.40 1m. (3 9977) 
1 012.43 m. (3 3217) 
badly off; 
level, 


lines area as 
above sea 


reaches the 


thus Branueles, 


stations are over 1000 m, (3 2807) above 


Navalerarndien mii ae 78m. (4 304/ 
(Ehonoavonmreronndley,  . . , « It iyi Shit. (8) 7a 
Avila PS oe 2 oe a 131, rath, (BB le 
Pedrosillow saan ML OS 22 en onG eee 
Wienegormneh Ss kg NGS E Tan, FS 


Hl Espinar. 
Otero. 

La Losa 
Segovia. 


202.52 m. (3 9457) 
220.00 m. (4 0037 
115.47 m. (3 6607) 
008.32 m. (3 3087) 


a a 
b 
t 


following altitudes 


= 


Cuencabuena. 002.50 m. (3 2897) 


La Puebla de Valverde . 1 165.00 m. (3 8227) 


on the Palenecia-Corufa line, 
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Fig. 352. 


As the traffic was insufficient to make 
the railways pay, expensive works had to 
be avoided. Moreover, most of the main 
lines are old and the result of amalga- 
mation of several separate sections ori- 
ginally worked by local companies. Thus 
the Norte’s (Northern Railway’s) main 


gle 


— Manzanal Pass location, 


Palencia-La Corufia line, Norte Ry. 


line includes the originally independent 
Madrid-Valladolid, Valladolid-Burgos and 
Burgos-Irun Railways; after having link- 
ed them up, their drawbacks as a through 
traffic medium became apparent. 
Investigation of shorter routes was 
then undertaken, beginning with the 


ETAMPES 
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Horizontal scale 1/6 000 000, vertical scale 1/20 000. 


worst lines, those from Madrid to Valencia 
and from Madrid to Seville.. Thus from 
Madrid to Valencia, the distance now is 
490 km. (304.5 miles) via Chinchilla, 
whereas it is but 294 km. (182.7 miles) 
as the crow flies. A less roundabout route 
might make use of two existing lines 
which are in operation at either end, 
from Madrid to Cuenca (201 km. 
124.9 miles) and from Utiel to Valencia 
(88 km. = 54.7 miles). This leaves a gap 
of but 113 km. (70.2 miles) along which 
a railway is being built, thus reducing 
the entire distance to but 402 km. (249.8 
miles). Offsetting this advantage is the 
fact that the line would be a difficult 
one particularly at its eastern end. 


Similarly, the Madrid-Seville line is 
073 km. (356.1 miles) long via Baeza, 
while the construction of a 115-km. (74.5 


(1) The distance from 
Cordoba to Seville is 131 km. (81.4 miles). 
(2) Canfrane is 1194 m. (39177) al 


Madrid to Puertollano 


miles) railway between Puertollano and 
Cordoba would bring Seville within 458 
km. (284.6 miles) from Madrid (*). 


International communications are only 
possible with France and have existed 
since 1864, west of the Pyrenees, via Irun 
and Hendaye, and since 1878, east of them, 
via Port Bou-Cerbére. As the distance 
between them is considerable, the Norte 
has built two intermediate transpyrenean 
lines : from Barcelona to Puigcerda-La 
Tour de Carol towards Toulouse and from 
Saragossa to Canfrane towards Pau. In 
spite of the high altitudes they reach (2), 
moderate-speed expresses are run, but so 
far no important international trains are 
routed along them, as it is difficult — 
as formerly in the case of the Bern- 
Léotschberg-Simplon Ry. — to divert exis- 
ting traffic currents. 


is 212 km. (131.7 miles); that from 


pove sea level and, though Puigeerda is only 1 146.64 


m. (3 762’) above sea level, the railway had to proceed via La Molina, at 1420.22 m. 


(4 659’) above datum, in order to reach it. 
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Fig 
g. 

The lines corresponding to different speeds are the same as those previously used for such 
cartograms. Places served by non-stop trains from Madrid are underlined. 


A third intermediate transpyrenean 
railway, from Lerida to Saint-Girons, 
through the Salau Pass, is unfinished. 


Along the western frontiers, five Span- 
ish international lines run into Portu- 
gal, two of them being used for Luso- 
French connections transiting through 
Spain. The oldest of these runs from 
Lisbon to Irun via Madrid and the newer, 
and more direct one, utilises 203 km.. 
(126.1 miles) of the Portuguese Rys. Co. 
and 202 km. (125.5 miles) of the new 
Spanish Western from the frontier until 
its junction with the previous line at 
Medina del Campo. 


Mou de 60 »” 
Pee Geseaur de Hayoreo 


354. — Cartogram of the maximum average speeds of the Iberian express trains. 


This survival of the old conditions 
when local companies only built sections 
of line and not complete railway systems 
has its parallel in Holland where inter- 
national routes used the lines of the obso- 
lete Central Nederland and Noord Bra- 
band Railways, and in Belgium, in the 
case of the 61-km. (37.9 miles) section of 
the Nord Belge, on the Paris-Berlin main 
line. 


L-2. — Track- and loading gauges. — 
The 1.674-m. (5’ 6”) gauge was not adop- 
ted, as is generally thought, for strategic 
reasons, so as to introduce a break of 
gauge at the Franco-Spanish frontier. It 
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was deliberately chosen on the recommen- 
dation of the 1844 Commission which, 
after having investigated the Great Wes- 
tern Ry.’s 7-ft. gauge, the Eastern Coun- 
ties’ 5-ft and the first Russian (') and 
Irish Railways’ 6-ft. (since reduced to 5’ 
and 5’ 8” respectively), decided in favour 
of a standard gauge of two « varas » (ie., 
6 Spanish ft. or 1.674 m.), for the whole 
Iberian Peninsula. 

Like everywhere else, when the draw- 
backs of transhipment at the frontier 
became apparent, it was deemed necessa- 
ry to obviate if and it was considered in 
turn whether it would be more advisable 
to alter the gauge of the whole system 
or to build a standard-gauge line from 
Irun to Algeciras only, via Madrid (2). 

The length of a more direct line from 
Irun to Madrid varies from 440 km. 
(273.4 miles) (Government proposal) to 
417 km. (259.1 miles) (American Inter- 
national Corporation scheme), while the 
existing line is 663 km. (412 miles) long. 
All these plans have of course been shel- 
ved indefinitely. 

Tt would seem that owing to the greater 
width of the Iberian track gauge (fig. 
309), the width and capacity of the vehi- 
cles should be greater than those of the 
European standard gauge lines, the 71/2 
inches difference in gauge allowing some 


(1) This was the S¢. Petersburg-Pavlovsk Railway 
March 1836, whose first section (Pavlovsk to Tzarskoié Selo) 
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16 inches overhang, but this is not the 
case; in fact, the Spanish rolling stock 
is in many instances smaller than stan- 
dard-gauge stock. 

Thus, the usual dimensions of Spanish 
dard-gauge stock. 


Inside width. 
Inside length 
Inside height 


2.805 m. (9/ 2 53/64//) 
6.43 m. (21” 1 5/32’) 
2.495 m. (8 2 1/4//) 


Their volume is 39 m’ (51 cu.yds), as 
against 45 m* (58.8 cu. yds) of the stan- 
dard-gauge. Until recently, the same ap- 
plied to passenger stock. A carriage with 
a 20-m. (65’ 7 3/8”) body was only 
2.80 m. (9 21/4’) wide (on the Asturias 
line) or 3.12 m. (40’ 2 53/64”) on the 
main lines, which is no more than our 
own. 


This was due to the constitution of the 
railway and the economic conditions of 
the country. The cuttings and tunnels 
of the older lines were too narrow; the 
Spanish six-foot way is actually only 
2m. (6’ 6 3/4”) whereas in these parts 
itis) 2:08 fo 240" m6" 9) 29/3220 
6’ 10 43/64”). This limits the width of 
the cars. And their height was affected 
by the large diameter of the wheels 
which was 1.06 m. (3’ 5 3/4”), apart 
from building gauge restrictions. 


conceded by Czar Nicolas, on 21st 
was opened to traffie with 


horse-drawn vehicles on the 9th October, and with steam traction on 22nd November 1836; 


the remaining section from Tzarskoié Selo to St. 


October 1837. 


11 km. (6.8 miles) 
46 km. (28.6 miles) 
44 km. (27.3 miles) 

Mae 19141) km. (11.893) miles) 


gauge and the 4.5 km. (2.8 miles 
the 6 km. (3.7 miles) 


of the Oataluia Ry.; 


(3’ 9 43/64’) cauge: 
354). : 


Petersburg was opened on the 30th 


(2) There are but a few small sections of standard-gauge line 
of the Sarria Barcelona Ry.; 


of the Langreo en Asturias Ry. (1.45 m, = 4 9/), 


of the Madrid Metropolitan are 1.445 m. (4% 8 29/32/7) 
) of the Gran Metropolitano de Barcelona are broad gauge; 
of the Metropolitano de Barcelona are 1.435-m. (47 8 1/2’) gauge. 
As regards other gauges, the 23 km. (14.3 miles) 4 


of the Goldames e Sestao, are of 1.16-m. 


In Marjorea, there are 18] km, (112.5 miles) of 3/ gauge lines (fig. 
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Fig. 355. — Loading gauges of the chief broad-gauge railways. 


(The new gauge of the M.Z.A. is shown in fig. 357.) 


On the other hand, economic factors 
obliged Spain to use vehicles having the 
same overall dimensions (save as regards 
their height, owing to the diameter of the 
wheels) as the other Continental ones. 
As until 1944, the Companies could 
import their stock free of duty, most of 
the vehicles came with standard gauge 
axles or trucks from Germany, Belgium 
or France, and were adapted to the Spa- 
nish gauge at the frontier. 

It is true, each individual Company 
had its own loading gauge (fig. 356) but 
it differed very little from the others. 

Since the outbreak of the War, rolling 
stock has been manufactured in Spain, 
which enabled the Railway Companies 
to increase their loading gauge. The Ma- 
drid-Saragossa-Alicante Railway (M.Z.A.) 
led the way by increasing the width of 
its cars by 10 cm. (3 15/16”) and the 
height at the centre by 40 cm. (16”). The 
Northern (Norte) followed, and when 
electrifiying the Asturias line, altered the 
loading gauge, thus doing away with the 
chief restriction affecting its rolling 
stock. 


In order to appreciate the importance 
of these improvements, we quote the su- 
perficy of some of the Spanish loading 
gauges and of French ones in communi- 
cation with them, and also of their rela- 
tive sizes, taking the minimum French 
loading gauge as unit : 


Spanish loading gauges : 
M.Z.A., before 1929. 14.57 m2 (156.8 sq.ft.) 
M.Z.A., since 1929. 15.47 m2 (166.5 sq.ft.) 1.32 
Norte . 13.45 m2 (144.8 sq.ft.) 1.14 


French loading gauges : 


Midi Ry . . 13.00 m2 (139.9 sq.ft.) 1.11 
P.O. Ry , 24 o sme (BB Eee.) Oe 
Minimum gauge . 11.75 m2 (126.5 sq.ft.) 1.00 


This made it possible to increase the 
width of recently built Spanish stock to 
the following dimensions 


Norte : 2.945 m. (9/ 8’) Asturias line; 
3.150) m. (107 4”7) suburban sex- 
Vices ; 
3.196 m. (10% 5 53/64/’) recent 
stock. 
MZA. : BOL ama (94 le 2 9/3274 lex uy, 
stock; 
3.130 m. (10% 3 1/47) suburban 
services. 
Andaluces : 3.170 m. (10 4 53/64/’). 
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Mig. 357. — Comparison of the area of a French Company’s 
(Midi) loading gauge (standard gauge track) with that 
of a Spanish Company (M.Z.A.) (5 6” track). 
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We also give in figure 358, as a matter 
of information, the loading gauge of a 
Spanish metre-gauge line (Vascongados 
Ry.). 


Fig. 358. — Loading gauge of the 
Vascongados Ry. (metre gauge). 


L-3. — The International Sleeping-Car 
Company’s Iberian services include « de 
luxe » trains and sleeping-car services 
(fig. 359) besides restaurant- and Pull- 
man-car services. 

International Franco-Spanish services 
have for a long time run into Spain at 
the western and eastern ends of the Pyre- 
nees, but no new services have as yet 
been run over the new lines. In all cases, 
owing to the difference in gauge, tran- 
shipment is necessary at the frontier and 
all Spanish trains are therefore internal 
ones. 


The Sup-Express (*), one of the chief 
and also one of the oldest « de luxe » 
trains, was projected at the same time as 
the « Orient Express » and was to run 
as the « Nord-Sud Express » from St. 


(1) Two «de luxe» trains only were older : 
the « Orient Express », had been introduced 
on the 5th June 1883 and the « Calais-Nice- 
Rome Express », forerunner of the « Paris- 
Rome », dates from the 8th December 1883. 
The « Méditerranée Express » is more recent, 
and dates from 1889 only. 
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Petersburg to Lisbon. Various circum- 
stances and in particular the great epide- 
mics which ravaged the south of Europe 
at that time, hindered the scheme, so that 
it was not until the 5th November 1887 
that its southern section was introduced 
under the name of « Sud Express » to 
link up Paris and Lisbon, via Irun and 
Madrid. As the agreements with the 
Norte had not been completed, the two 
end portions alone — from Paris to the 
Spanish frontier, and from Madrid to 
Lisbon — were first started. However, 
the « Sud Express » was soon running all 
the way, and since the 1st June 1896, the 
Lusitanian traffic became important 
enough to justify the doubling of the 
train at Medina del Campo, one rake run- 
ning to Madrid and the other directly 
to Lisbon, saving 193 km. (119.9 miles) 
on this run. For some time the latter por- 
tion included through coaches to Oporto 
which arrived at about the same time as 
the rest of the train at Lisbon. 

The Madrid rake was tentatively exten- 
ded from time to time, but such expe- 
riments never lasted long. For a time, 
it ran weekly to Algeciras in connection 
with the Gibraltar and Morocco boats. 
At another period it was extended to Ali- 
cante whence boats left for Oran. 

At Pampilhosa, the, Portuguese rake 
picks up an Oporto Pullman and the 
train is now extended a further distance 
of 27 km. (16.8 miles) accomplished in 
27 minutes, as far as Estoril. This is an 
extension similar to that of the Bucha- 
rest-Constanta Pullman to Carmen Silva, 
beyond Constanta. The Lisbon « Sud Ex- 
press » service is complicated by the fact 
that it runs over several local Companies’ 
lines, though from Medina del Campo to 
the Portuguese frontier, it remains on the 
lines of the newly formed Nacional del 
Oeste Company. Until recently these 134 
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Fig. 359, — Iberian « de luxe » trains and services of the International Sleeping-Car 
Company. 
Termini of sleeping-car services from Madrid are underlined. 


km. = 83.3 miles) belonged to two small 
distinct companies, the Medina del Cam- 
po-Salamanca and the Salamanca a la 
Frontera Railways. These same situation 
occurs in Portugal where, to reach the 
main line of the Portuguese Rys., it pro- 
ceeds over 203 km. (126.1 miles) between 
the frontier and Pampilhosa, of the Beira 
Alta Railway. 

Even the extension beyond Lisbon’ be- 
longs to a small independant Company, 
the Estoril Ry. Co. 

Since the « South Express » abandon- 
ned the Madrid-Lisbon line, the owning 


railway Companies introduced between 
the two Capitals, a « de luxe » train with 
a Cadiz-Seville and Badajoz branch. 

The « Andalusian Express » of pre-war 
days was a day « de luxe » train main- 
tained between Madrid and Seville. 

In those days there was an Andaluces 
« de luxe » train whose two portions lin- 
ked up Seville on the one hand with 
Granada and Malaga on the other. Since 
1929 an « Andalusian Pullman Express » 
has replaced it, and since the crisis has 
itself been displaced by a railway com- 
pany's express. 
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TABLE 297. 
INTERNATIONAL SLEEPING-CAR COMPANY’S SERVICES IN SPAIN AND PORTUGAL 
AND « DE DUXE » TRAIN SERVICES RUN BY THE RATLWAY COMPANIES. 


Obsolete services are shown in italics (fig, 359). 


oe a a dei NN aN an CRC 
Distance. - We : 
lime of Time Speed, 
ee Pena eet 
Km. | Miles. || Ceparture. | spent.) iin jn, | Mites. 


a 


Port-Bou-Barcelona . ... .; {67 |103.8 8.23. m. | 3.47 || 44.1 | 27.4 | « Paris-Barcelona » 
| Express. 


RUN. 


Trun-Medina del Campo-Madrid- 

sei (i. « «6 6 cp 6 6 yu eSle aleliiyas) 7.30 A.M. lot. 40 4059 | 2574 « Sud Express » 
Trun-Medina del Campo-Madrid . 631 1892.00) Saco p.m. 413.40) 4652) | 8287 Do. (15 stops). 
Trun-Medina del Campo-Estoril- 

IASON oo o ce 6 0 on oo PUBKORMiiotseZ! Do. PAO ||) Dena) |) eP265) Do. 
(Irun) Pampilhosa-Oporto .. 1 1411 | 69.0 4.40 a.m. |2.45(2)| 40.0 | 24.9 Do. (pre-war). 
Oporiodbislyoml 5 » gs oa & 343 |2413.14 1.00 p.m. | 4.48 |} 71.5 | 44.4 ;Tsolated Pullman car. 
(Irun) Madrid-Alicante . 455 |282.7 oP , ac a3 Sud Hapress. 


Madrid (Atocha)-Seville. . . . 573 356. 10.40 p.m. 11.00 oe. 32 4 | Andalusia Express. 


0 
| 
NGeBille=-GTandadinew 9 2 288 1179.0 Oo oe tin. || Hos ||| Be 24.7 | Andalusia Pullman. 
Hxepress. 


NON 


(Seville) Bobadilla-Malaga ... HO) || 2B) Ih HBOS otis |) Mo ZZ toh P|) tal ssh Do. 
RAILWAY COMPANY 
« DE LUXE » TRAINS. 
Madrid-Saragossa-Barcelona, first ‘ 
WHEMUG, gg oh) og) ee 685 |425.6 §.00 p.m. 13.30 || 50.7 | 31.5 Expreso lujo 802. 


(28 stops). 
Domsccomds tram Wate wae Do. Do. || 10.45 p.m. |44.41 |] 58.7 | 36.4 All-sleeping-car train 
| (six stops). 
Ixpreso Injo 804. 
Granada-Murcia-Alicante or Car- 


tagena See table 299. 


Lisbon-Torre des Vargens-Madrid 


(GALOCH Cy) ee uke Oe oe 665 |4413.2 Ae 2 Milan LOnd 2 41.5 | 25.8 | « de luwe > train. 
(Lisbon) Torre des Vargens-Ba- | 
Ghar (OWE). 5 ~% 8 o 6 € LOSMINGT at 8.84 p.m. | 2.56 || 86.8 | 22.9 Do. 


(1) Departure from Paris at 6.53 p.m. : 16-minute stop at Madrid, 
(2) Arrival at Oporto 2 minutes after the hour of arrival at Lisbon. 


The Paris-BARCELONA Express was in- ween Port-Bou and Barcelona is extended 
troduced in 1906. Re-introduced after by means of an ordinary express inclu- 
the War under the name «Barcelona Ex- ding a single Pullman coach. 
press », it is made up in France of Inter- 
national Sleeping-Car Co. stock attached « De luxe » trains run by the Railway 
to a Paris Orléans-Midi train, and bet- to a Paris Orléans-Midi train, and bet- 
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among the few countries to own such 
trains, with both day and night services. 

Thus there was, before the War, a « de 
luxe » train from Lisbon to Madrid, with 
an extension to Badajoz, Seville, and 
Cadiz. This has now been replaced by 
an ordinary express. 

The Seville-Granada service has been 
dealt with in the same way. _ 

However, the M.Z.A. still runs two « de 
luxe » trains linking up Madrid with Bar- 
celona, the second of which, made up of 
sleepers only, leaves Madrid two hours 
after the first. 

In addition, this railway owned restau- 
rant- and saloon cars, and the Andaluces 
Company now taken over by the State, 
had Pullman cars which have been 
bought up by the latter. 


Sleeping car-services. — For many rea- 
sons, the chief express trains run at 
night. Madrid is ‘hs linked up by sleep- 
ing-car trains . the important har- 
bours. Where the lines fork, the sleepers 
are alternatively run along either of them 
or, when traffic is sufficiently importaat, 
the train carries rakes for both (+). 

From Lisbon, there is a sleeping-car 
service to Oporto which takes 9 h. 27 m. 
to cover the 349 km. (216.9 miles). It be- 
longs to the class of trains which are 
timed slowly to as to enable passengers 
to enjoy ‘a kg night, even between 
places near together such as Brussels and 
Paris (311 km. = 193.3 miles), Vienna 
and Budapest (285 km. = 177.1 miles), 
Paris and Calais (via Lille) in former 
days, and tie new Paris and London 
11-hours service. 
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Apart from these services, sleeping cars 
belonging to the railway Companies, are 
also run. Those of the MZ.A., for exam- 
ple, are used to make up the Madrid- 
Barcelona « de luxe » trains, in which an 
extra charge, based on mileage as on the 
International Sleeping Car Co.’s services, 
has to be paid. 


The first International Sleeping Car. 
Co, Russian broad-gauge stock was built 
in 1880 and the first Spanish, in 1885. 
The latter made the fullest possible use 
of the loading gauge, the width of the 


carriages being 3.25 m. (10% 8”) instead 


WoC 6 on ae etl | 


Fig, 360. — Old six-wheeled sleeping car, )uilt 
in 1883. 


The scale of this diagram is the same as that 
of all similar diagrams previously repro- 
duced. 


of the 2.85 (9 4 13/64”) of the standard- 
gauge stock, a width which has never 
again been reached. The corridor was 
wide enough to accomodate 8 seats which 
added four berths to the 14 permanent 
ones. Except for the 1885 sleeping cars, 
these were the Company’s last six-wheel- 
ed coaches. 


The present-day stock differs very little 
from that for standard gauge; thus 
the Pullman bodies built in England were 
sent to Hendaye on standard-gauge trucks 
and transferred to broad gauge trucks at 
the frontier. 


a ee ee eee 


(1) Sleeping cars run between Madrid and 
Hendaye, Bilbao, Santander: 
La Corufia, Gijon or Vigo: 
Badajoz, Lisbon (via Marvo) : 
Cadiz and Granada, Algeciras and Malaga; 
Cartagena, Alicante and Valencia: 4 
Barcelona, 


Also transverse services 
Bareelona, Saragossa, Hendaye and Bilbao; 
Barcelona, Valencia, and a Valencia-Seville 
service; 
Irun, Vigo or La Corufia, 
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LEADING DIMENSIONS OF THE INTERNATIONAL SLHEPING-CAR CO’S 


IBERIAN ROLLING 


STOCK. 


TYPE OF VEHICLE. 


Number of wheels. 

Bogie wheel-base 

Distance between 
centres . 


bogie 


Length of body. 


Do. 
Do. 
Do. 


underframe 
over vestibules 
overall . 


Height above rail . 


Width inside. 
Do. outside 
Do. overall 


Number of 
earried . 


passengers 


Tare 


Weight per passenger 


() 


The Pullmans are 10 cm. 


1883 
sleeping 
ear. 


6 
6000 m, 
(197 8 1/4/7) 


10 160 m. 
(33” 4/7) 


11 680 m, 
(39/ 4/7) 


18 


WOE idle ti 
(19.4 Enel. t.) 
1 094 m. t. 

(1 077 Engl. t.) 


(a) 


Present day 


RSS SS SS SS SSS a SS 


ee 
Dining cars. Sleeping cars. Pullman cars. 
8 

2.000) mi, (S72 57/167) 

E4500 mm. 477 77). 

SSO) sam, (CMA yy AKey4")) (1, 

20-300 mi (66% 7 1/47). 

20.300 m. (66” 7 1/477). 

PAM SAO) sams, (0? 1244), 

ANNs iam, (ey By). 

TTT nS <4 
2.802 m. 2 Oo om me 2.814 m. 
(972) 5/167) (OAS) (97 2 138/16’) 
2.962) m. 2.962 m. 2.954 m. 

(9% 8 5/8/7) (9% 8 1/4’/) (97 8 1/4/’) 
Soll) ran SelKOG) war, 3.100 m. 
(CL OZ 272) (LO? 1277) (IQ? 2X29) 

48 L@1IOF ¢ 24 
53.4 m. t SLOG Taal 10 46.0 m. t. 
(62%) Bnelast) (49.8 Enel. t.) (45.8 Hngl. t.) 
EP anne SelGO2iamats 1916 m. t. 
(1094 Enel. t.) | (8112 Enel +.) (1886 Engl. +.) 


shorter. 


Possibilities offered by the broad gau- 
ge were taken advantage of in making the 
restaurant-car tables 1.050 m. (4 1/8”) 
wide while leaving a 0.634-m. (2’ 1”) cor- 
ridor; in the sleepers the compartments 
were 1.98 m. (6’ 6”) wide and the corri- 
dors 0.80 m. (2’ 7 1/2”). 


L-4. — Electric traction. — In addition 
to the Barcelona suburban lines, the 


(1) The altitude of the stations located) at over 1 000-m, (3 2807) 


follows : 


Pileneee oo . 2 oo UL OSOOim, (8 504) 
Toes 6 oo 5 @ 6 0 o of QOeO Murr. (4 6167) 
La Molina. : 1 420.22 m. (4 6597) 


Ii—12 


Norte has electrified several of its steeply 
eraded mountain sections. 

Thus the section of the Puigcerda 
transpyrenean railway As been electri- 
fied from Ripoll (*). It was unnecessary 
to electrify the Canfrane transpyrenean 
line whose steepest part lies in France. 

Conversely, the Pajares Pass section of 
the Leon-Gijon railway his been electri- 
fied, a distance of 62 km. (38.5 miles) 


above sea level is as 


1 182.85 m. (3/8817) 
1 107.94 m. (3 6357) 
1 146.64 m. (3 7627) 


Alp-Urtg 
Caixans. 
Puigcerda. 


SINVACHNY 


‘(iy 2200N) out, uolty-woeyT oj Uo ‘ssug sorvleg ‘uoTJoes JUuaTprIN — ‘ZOE 


‘DLA 


oes oS 
it 


Dead 


O 
Sonus $07 2 


MAL 


OVIIICIAUN 


“(SoTIUL ['9T) “WY 9LECS : 


*(SOTIUL 8°GT) “WY OSE gs ‘(% 9% 9F) sTouUNT, 
i “(Sepltd 9G°8T) “WY 66'SZ 


(So]IU FSL) “Uy JEGg'6g : uedo oy UT 
? SepNpoUL WOTZIES STILT, 


(9863) “Ul ZE'OL6 JO [eae] ut 


mid a . . 


Woov> 30 yoNLW 


00 OFT! 


Wry 4 


SIUVIVG OINOGS) 4 


SPUISU J, 
> SoAINy 


VALI {IP V Sl aloy} “(8M WS TS puv WIG Fe) “Wy pugysGe'oG PUR TYILHG FG 2YI UWoaMqog 
Ty ep4ON 94 Jo oury uolty-uoey oj} wo sseg soreleg polflijoe,y — “[9e “Sty 
tye, Es 
3% 3 § 
OF Feet 
Lees © oraieann 
a Sir £ 
BY £ onsainyy Bmee wa 
& € soonans cov 16° Ya ° otc 0 vornen 
ar poo’ 4 RN 
yOwloOn + ty OuInvys % 
sauvune® = gC 
WHOMWE WA Ms 
: %,, 
one x rer? 
a ro eee 
d £5 F 00300 . eee 
NI) 20 ¥ \Ou 5 L0anws 1 @, 
guts i, ee 
RMD ae e eroriet AS ogNoosne 
ey, ay 
amas © 
a Co 
ene 
Seu 1 002007 * py aS goes 
sabveved 325 
Fad 
° f 


FEBRUARY 1937 


between the Busdongo and Pola de Lena 
stations. This includes 68 tunnels total- 
ling some 25 km. (415.6 miles), 151 brid- 
ges and viaducts, measuring altogether 
865 m. (2 838’), and a particularly inte- 
resting loop which enables the railway 
to negociate some 100 m. (330’ 2’) diffe- 
rence in level (figs. 361 and 362) (*) 
downwards towards the coast. 
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On the Madrid-Irun main line, the 
Irun-Alsasua section, which climbs the 
secondary ranges of the Western Pyre- 
nees and reaches the summit tunnel at a 
height of 610 m. (2 000’) above sea level, 
is also electrified at 1500-v. D. C. 

The electric locomotives (fig. 363) 
which must be able to negociate curves 
of 250 m. (12 1/2 chains) radius on the 


een (SPSS is 
raat : ASR en 
hE sets 
je =e Sie l= | = 
\ | 


Bait ee Bee. 
TAY ~S y 


2250 —=-— 2250 


 1500—-=— 1500+ 2250 —~— 2250 2050 


24000 


Fig. 363. 


open line and 100 m. (5 chains) over 
points and crossings, and whose axle 
loads must not exceed 16 tons (7) can 
reach a maximum speed of 110 km. (68.3 
miles) an hour. 


L-5. — Railears. — Most of the Spa- 
nish railway companies use railcars (cal- 
led autovias) (fig. 364), but up to the 
present the fastest run only has an ave- 
rage speed of 76 km. (47.2 miles) an hour 
between Madrid (Norte) and Villalba. A 
number of Ganz, Gaethom, Renault and 
Fiat units, now on order, will have a ma- 
ximum speed of 100 km. (62 miles) an 
hour. 

In addition to single units, the Norte 
has ordered six articulated rakes, two 
being « de luxe » stock and two 2nd and 


— Brown-Boveri 2-Co-Co-2 locomotive, Norte Ry. 


3rd-class coaches, each composed of four 
vehicles with four Burmeister and Wain 
engines (fig. 365) and two Frichs triplet 
2nd and 3rd-class rakes. 

The « de luxe » rakes are intended for 
the Spanish portion of the « Sud Ex- 
press » and should reduce the journey to 
9 hours 30 minutes, the average speed of 
75 km. (46.6 miles) gaining 10 km. an 
hour (6.2 miles) on last summer’s time- 
tables. The maximum speed will be 120 
km. (75 miles) an hour and the long 
gradients are to be climbed at 80 km. 
(30 miles) an hour. 

The two other Burmeister & Wain 
rakes are intended for lines radiating 
from Madrid, and should save three 
hours between Madrid and La Corufia or 
Vigo and, on account of the Pajares gra- 


(1) Stations located at over 1000 m. (3 280’) above sea level : 
Villamarin. 


1 005.36 m. (3 2987) 
1 046.84 m. (3 4347) 
1 049.37 m. (3 442/) 
1 059.40 m. (3 4767) 


Pola de Gordon . 
Santa Lucia . 
Iglesias. 

Gifiera . 


(2) The driving wheels of these locomotives are 1.560-m. (5 y/AG24) 


1 129.18 m. (3 705’) 


Busdongo . . 1 233.00 m. (4 0457) 
Divisiora, km. Bs oF | 270.11 m. (4 167’) 
Pajares, ‘ 1 144.35 m. (3 7547) 


in diameter and 


the carrying wheels, 0.860-m. (3/ 25/64/7). Their adhesive weight is 96 t. (94.5 Engl. tons) 


and total weight 145 t. (142.7 Engl. tons). 


*s 


| 
| 
’ 
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Fig, 364 (*). — Spanish lines worked by railcars. 
dients, two hours only between Madrid The two types of Burmeister & Wain 
and Gijon. The Frichs rakes are to run rakes (*) will contain 175 and 254 seats 
on the Madrid-Santander line. respectively, and weigh 134 t. (131.9 Engl. 


(1) Hach rake is fitted with four 365-1. motors. Each Frichs rake has four 275-H.P. 
engines, 


(*) From The Railway Gazette, London. 
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SBE PPREEE BF EE W. 


! 

a See 
Bi 

ego beakers 


sel quadruplet rake of the Vorte Ry. 


tons), i.e. 766 and 528 ker. (1689 and 
1664 Ib.) tare weight per seat. The 
Frichs rakes will’only weigh 117 t. (115.1 
Engl. tons). 


L-6. — Speed. — Iberian train speeds 
are low. Although some of the expresses 
are pompously called « rapidos » even 
when stopping at nearly every station, 
the only speeds of any account are to be 
found on the Norte, between Madrid and 
Irun, and in Portugal, between Lisbon 
and Oporto. It is interesting to note that 
the Portuguese Co., which operates this 
service, has always maintained speeds 
approximately similar to our own, so that 
even before the War, Portugal ranked 
sixth in Europe from this point of view 
(fig. 354). 

The double track between Lisbon and 
Oporto facilitates the services, though 
there are two 19-km. (11.8 miles) single- 
track breaks from Chao de Macas to 
Albergaria and along the final section, 
into Oporto (*). 

With the exception of the double 
track between Lisbon and Cacen (21 km. 


= 13 miles) and that of the Estoril Ry. 
Co. (26 km. = 46.2 miles), this is the 
only double-track section in Portugal (?). 

The Duero and the Tagus divide the 
Portuguese Railways into three systems, 
linked up by single-track bridges across 
them. The Duero is bridged between 
Oporto and Villa Nova de Gaia, and the 
Tagus at Muge, some way from Lis- 
bon (®), which establishes rail connection 
between Oporto and Beja. 

It is proposed to make a second con- 
nection between the same railways fur- 
ther east, between Porto Alegre and 
Souzel, and also, to build another bridge 
over the Tagus between Lisbon and Mon- 
tijo. 

In \Spain, the mountainous nature of 
the whole country precludes any really 
fast running. In addition, apart from the 
Norte’s main line between Madrid and 
Irun, and the Madrid-Albacete (279 km. 
— 173.4 miles) and Madrid-Baides (124 
km. = 77.4 miles) sections of the M.Z.A., 
there are hardly any double-track lines; 
indeed, their totals reach but 790 km. 


(1) Actually the line from Lisbon joins at Campanha, beyond Oporto, the railway on 


to the northern frontier, 


and backs as a single-track line into Oporto station. 
lines merge just before reaching Campanha, 


The two 


(2) The southern Portuguese railway system starts from the Lisbon Barreiro station. 


which terminal is situated on the southern bank of the Tagus, | 
has a terminal at Ricio, on the northern bank, Ferries maintain a 35-minute 


while the central system 
service 


between T. de Paco on the northern bank and the station of Barreiro on the southern. 
(8) This connection is 70 km. (43.5 miles long between Setil (63th km. of the Oporto 
line) and Vendas Novas (57th km. of the Beja line). 
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TABLE 299 


NOTEWORTHY SPANISH AND PORTUGUESE TRAIN RUNS. 
(See fig. 354). 
(Non-stop runs are shown in heavy type). 
i ee a a SS 


; aap oe 
TAS anes | Time of | Time |) & & meet: | 
RUNS. COMP ANAS ea Seapine a i 
Km. | Miles, ||eparture.| spent. 5. | Km./b. |Miles/h. 
° 
ec A SAS SS SS SST SPSS SSS SSS SS SSS SS SS SS 
Madrid N.-Avila-Irun  (Hen- | 
GEN oO fee 6 oe Norte. | 6381 | 892.4//40.30a.m.| 9.45 144 | 64.7 | 40.2 | Rapido 13. 
Madrid N.-Villalba. . . . Do. 38 23.6]|| 5.15p.m.| 0.30 || ... 16.0 | 47.2 |Drany. A 202: 
Avila-Medina del Campo. . Do. 86 58.4 |/12.40p.m.| 1.00 on! 86.0 | 53.4 | Rapido 13. 
Villalba-Avila-Medina del 
@ampon ee whol 7 emer Do. | 462 | 100.7}/14.06a.m.| 2.34 2 Ue | 25 Do. 
Villalba-Segovia-Medina de! 
Chiaior 3a ae Do. | 156 96.9) 5.45p.m.| 2.44 14 | oid | 36-4 rane AS20132 
Medina del Campo-Vallado- f 
Lid) Naéva se ty yatarete es heey be Do. | 42 Aon shill Beers) e8B) 76.4 | 47.5 |Rapido 11. 
Valladolid-Venta de Banos. Do. [By 23.0]/ 2.20p.m.| 0.27 |] ... | 81.5 | 50.6 | Rapido 37. 
Venta de Bafos-Burgos C. Do. 84 52.2]| 2.49p.m.} 0.56 ie 90.0 | 55.9 | Rapido 13. 
Zumarraga N.-Tolosa. . . Do. 40 24.9|| 6.59 p.m.| 0.30 Bat 80.0 | 49.7 Do. 
Madrid-Leon-Gijon-Norte . . Do. | 577 | 3858.5 140.145a.m./44.45 Se 48.0 | 29.8 | Rapidos 11, 
a : | 911, 411, 511. 
Leon-Gijon. Ni «2 « - Do. TOMO! O) Road onan este 18 40.0 | 24.9 | Rapido 511. 
Busdonto-WyogeNey ee a) ae Do. 62 38.5)| 70.4 p.m.| 4.24 5 | 44.2 | 27.5 |Do., electric. 
Madrid-Lerida-Saragossa- Norte and 
Barcelona Nigucs i eeueuns ua M.Z.A, 713 | 443.0]| 9.00a.m.|14.30 28 44.4 | 27.4 | Rapido 215. 
Madrid Atocha-Caspe-Barcelona M.Z.A. 685 | 425.6)/10.45p.m.]41.44 5 58.7 | 36.5 | «de luxe» train 
ye 804. 
Madrid-Jadraque . . . . Do. 105 65.2 > 1539 63.6 | 39.5 Do. 
Madrid-Areos de Jalon . . Do. 183 | 113.7|/R6.86a.m.| 2.54 63.1 | 39.2 | «de luxe» train 
Madrid Del.-Valencia de Al- ab 
CRHMEMATNI GON G5 6 i « Oeste. 665 | 413.2 //10.00a.m./41.55 ae 55.4 | 34.4 Rapido 2. 
Madrid Delicias-Valencia de 
ANIKI 6 Gta 3 0 Do. 403 | 250.4 > 8.00 
Do. (Villaverde)-Grifion. . . Do. 23 445 40-09 aan 0.34 ay yee ee Me 
Madrid Atocha-Badajoz-Lisbon NOVA. 799 | 496.5 
Madrid (Villaverde bajo) -Al- 
godor. OR iby iol, Do. 54 | 33.6 |10.05a.m.| 0.55 ae 58.9 | 36.6 |Expreso 
aie Ss cere - limitado 600. 
pati ola Seville. Do. 573 | 356.0]40.40p.m./10.40 || 21 | 52.0 | 32.3 |Expreso 404. 
Bade At Aleazar 5. Juan Do, 149 | 92.6 > = W2nld ee 665%.1.40. dale Do 
Madrid Aranjuez . . . . Do. 49 | 30.4]| 8.00a.m.| 0.43] ... | 68.4 | 42.5 | Autovia 4530. 
Madrid-Cordoba-Malaga. . . M.Z.A. 
and And. | 685 | 394.6]| 8.80p.m.|11.40 || ... | 54.4 | 33.8 Hxpresos405-506 
Madrid-Getafe-Toledo, . . . M.Z.A. 71 | 47.8)) 845a.m.|| 1,84 9 | 40.5 | 25.2 | Autovia 4620. 
Madrid-Aranjuez Toledo. . . Do. 94 56.5]! 9.40a.m.| 1.35 4 47.4 | 29.5 |Expreso 602. 
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RUNS. 


1/Madrid At.-La Encina-Valen- 


cla. 
Aleazar de S. Juan-Albacete 
CROSS COUNTRY LINES. 


Barcelona Fr.-Port-Bou . 
Barcelona Fr.-Empalme 


(Barcelona N.) 
bao N. F 


4] (Madrid) 


Saragossa-Bil- 


Saragossa-Canfrane. 


Saragossa-Zuera. 


Barcelona Termine-Valencia N.- 
Albacete-Alcazar de 8. Juan- 
Baleza-Cordoba-Seville. 


| HGranada-Murcia-Alicante 


Granada-Murcia-Cartagena 


Valencia-Caminreal-Saragossa . 
(Irun) Medina del See F. de 
Ofioro (Lisbon) : 


PORTUGAL. 


Lisbon Ricio-Oporto 
Lisbon-Entroneamento. 
Entroncamento-Coimbra 
Aveiro-Vila Nova de Gaia . 


|\Oporto-Barca dgalbamr 
(Madrid) 


||Lisbon-T. Pago-Funcheira 
Casa Branca-Cuba . 
Cuba-Beja . 


Lisbon-Marvao 


Pampilhosa-Villa Formosa . 


CoMPaNIES. 


M.Z.A. 
and Norte. 
M.Z.A. 


M.Z.A. 
Do. 


Norte. 
Do. 


Do. 


M.Z.A., 
Norte and 
M.Z.A. 


And& Comp. 
And., Comp. 


and M.Z.A. 


Cent.Aragon. 


Oeste. 


Portuguese. 


Do, 
Do. 
Do. 


Do. 
Do. 


Do. 
Do. 
Do. 


Beira-Alta. 


ve yt a 
oom Time of | Time |] § & seas 
S = —— ae 
Km. | Miles, ||4eparture. | spent. Zq | Km.n. | Miles/h. 
Iexpreso Correio 
490 | 304.5|10.45p.m.| 9.45 | 44 DORSm te odmoe ll mDLOr 
430 | 80.8|| 1.89a.m.| 2.00 75.0 | 46.6 Do. 
467 | 103.8}| 2.00p.m.| 2.55 5) 5Y.3 | 35.6 | Hxpreso, 202: 
1 || 4B) > Lae |) == 58.4 | 36.3 Dao. 
344 | 243.8]] 3.35p.m.| 7.10 || 20 | 48.0 | 29.8 | Rapido 815. 
473 | 107.5]| 3.30 p.m.| 3.20 5 | 541.6 | 32.4 | Rapidos 
201-241. 
BS || AG.2 > OB) || == | Grleteh |) ai ot Do. 
1184 |'735.7/42.43p.m.|24.17 || 77 | 48.4 | 29.9 | Rapido. 
444 | 255 4/| 7.80a.m./12.55 31.8 | 19.8 | Tren directo. 
| Expresos 
401 |249.2|) > [41.55 |) .-. | 33.5 | 20.8 500-504. 
350 | 247.5 /| '7.05a.m.| 7.40 || 20 | 48.8 | 30.3 | Rapidos 2-101. 
202 | 125.5|| 4.25a m.| 4.54 || 7 44.2 | 25.6 | «Sud Express». 
349 | 246.9]| 2.40 p.m.| 5 07 5 68.4 | 42.5 | Rapido 53. 
413 | 70.2 > 113 i = | See) | By.7 Do. 
414%) 69 || 3.24p.m.) 1.28.) = HO Wed Do. 
59 | 36.7| 5.55p.m.| 1.04) — | 553) 34.4 Do. 
208 | 126.4|42.10p.m.} 4.55 40 | 44 3 | 25.7 | Rapido 155. 
246 | 152.9]| 8.40a.m.) 4.24 8 | 5647 35.2 |) Rapido: bilo: 
218 | 135.5]] 9.20a.m.| 4.02 6 53.6 | 33.3 | Rapido 951. 
47 | 29 2/11 20a.m.| 0.86 |) — | 78.4 | 48.7 Dao. 
16 9.9||11.56a m.| 0.12 || — | 80.0 | 49.7 Do. 
202) 425) dil >ad2p mm. 4200 10 50.5 | 31.4 | «Sud Express». 


(490.8 miles) for the Norte and 791 km. 
(491.5 miles) for the M.Z.A. 


On the other hand, Barcelona is an im- 
portant secondary centre and a terminus 
of many services, both towards the Pyre- 
nees and towards the west (Bilbao) and 


south. 


There is also a particularly interesting 


cross country service, from Barcelona to 
Valencia and Seville, through expresses, 
after covering the 92 km. (57.2 miles) of 
the M.Z.A. (*) following the Norte’s me- 
tals as far as La Eneina (beyond Valen- 
cia), and the M.Z.A. beyond, by their 
roundabout Albacete route, instead of the 


(*) From Barcelona to Tarragona. 


498 BULLETIN OF THE INT. RaiLway CONGRESS ASSOCIATION FEBRUARY 1937 


TABLE 300. 
FASTEST AND LONGEST NON-STOP RUNS. 


ee SSS SSS SS SSS SSS 


eee Time of | Time Speed. 
RUNS, Piaaaliiccaen at Gece = 
Miles. | Km, |\departare.| spent. |/xim jy, [Miles/h. 
FASTEST TRAINS. 
Norte, 
(Madrid) Venta de Bafios-Burgos C. 
(ium) Se See 25249 pone .056 O00 mie5 Oe Omisenpiclomils: 
Avilla-Medina del Campo... . -]| 86 | 53.4 |/12.40p.m.| 1.00 |) 86.0 | 53.4 Do. 
Valladolid-Venta de Bafios . . . .§ 387 | 23.0 || 2.20p.m.) 0.27 |] 81.5 | 50.6 | Rapido 37. 
Burgos C.-Miranda de Ebro. . . .{ 96 | 59.7 || 3.50p.m.| 1.10 |} 77.1 | 47.9 | Rapido 13. 
Medina del Campo-Valladolid . . .| 42 | 26.4 || 2.22p.m.) 0.33 || 76.4 | 47.5 | Rapido 11. 
Madrid N.-Villalba . . .. =. . «| 88 | 23.6 /) 5.15p.m.| 0 30 || 76.0 | 47.3 | Autovia 2013. 
Wile 745 JNo 
(Madrid) Aleazar de S. Juan-Albacete. | 130 | 80.8 |] 1.89a.m.} 2.00 || 75.0 | 46.6 | Expreso 510. 
Aleazar de 8. Juan-Manzanares . .}| 49 | 30.4 //10.500.m.| 0.40 || 73.5 | 45.7 | Expreso 406. 
Portuguese Rys. 
Lisbon-Entroncamento. . . . . . .{ 443 | 70.2 |] 2.10p.m.j 1.10 || 92.9 | 57.7 |«Sud Express» 53 
(bigiiomm) (Cmiga Res s o 2 « a « off We 9.9 |11.56a.m.} 0.12 || 80.0 | 49.7 | Rapido 951. 
(Lisbon) Casa Branca-Cuba. . . . .| 47 | 29.2 |111.20a.m.j 0.36 |] 78.4 | 48 7 Do. 
(Lisbon) Entroncamento-Coimbra. . .]| 441 | 69.0 || 3.24p.m.| 1.28 || 75.7 | 47.0 | «Sud Express« 53 
LONGEST RUNS. | 
M. Z. A. 
(Madrid) Saragossa Sep. Mora la Nueva | 194 {418.7 |] 3.50a.m.| 3.18 |] 60.0 | 37.3 | « de luxe » 804. 
Madrid Atocha-Arcos de Jalon. . .{ 483 |413.7 ||R6.86a.m.| 2.54 |] 63.1 | 39.2 | « de luxe » 805. 
(Madrid) Areos de Jalon-Saragossa Sep. 158 98.2 || 1.27a.m.| 2.18 || 71.2 | 44.2 | « de luxe » 804. 
Madivid Atocha-Aleazar de S. Juan (Se- 
ville}. ey 6 ee me ey hh 149" 1°92 621010 mem 2514 G6e7 alee eeecprecoeelo4. 
(Madrid) Aleazar de S. Juan-Albacete. | 130 80.8 |) 1.89a.m.) 2 00 || 75.0 | 46.6 | Expreso 510. | 
Madrid Atocha-Jadraque . . . . .{ 105 | 65.2 |10.15p.m./ 1.39 |] 66.6 | 41.4 | « de luxe » 804. | 
(Madrid) Reus M.Z.A.-Barcelona (Pas. | 
de Gr.) Re ef es ato -| 101 | 62.8 || 8.14a.m.) 1.31 |] 66 6 | 41.4 Do. 
Norte. | 
(Madrid N.) Avila-Medina del Campo.]| 86 | 53.4 12.40p.m.| 1.00 || 86.0 | 53.4 | Rapido 13. 
(Madrid N.) Venta de Baiios-Burgos 0.| 84 52.2 || 2.49p.m.} 0.56 || 90.0 | 56.0 Do. 
Portuguese Rys, 
Lisbon-Entroncamento. . . . . . .| 443 70.2 || 2.10p.m.} 1.10 || 92.9 | 57.7 | «Sud Express» 58 
(Lisbon) Hntronecamento-Coimbra. . . | 444 69.0) || 3.24p.m.| 1.28 || 75.7 | 47.0 Do. 
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TABLE 301. 
LENGTH OF LINES RUN OVER 


AT VARIOUS OVERALL SPEEDS. 


shorter one from Alicante to Seville over 
the Gt. Southern and Andaluces Rys. 

This transverse line is therefore simi- 
lar in character to the Liége-Tournai and 
Dieppe-Bordeaux lines, with the difte- 
rence that the Spanish « rapido » stops 
17 times on the way and its average speed 
is exceedingly low. 

In Table 299, will be found interesting 
Iberian services, but in order to avoid 
repetition, we only quote a few typical 
examples of « rapidos » between Madrid 
and the coast. The great number of 
intermediate stops should be noted. 

We have given a rather more complete 
list in the case of the non-stop runs from 
Madrid, which only concern the Norte 
and M.Z.A., as the Nacional del Oeste's 
longest non-stop run is only 26 km. (16.2 


6 ad ms 
System, ee oe Bat 
COMPANY. km. 90 to 94.5] 80 to 89.9} 70 to 79.9/ 60 to 69.9} Under 60 2° aS 
km./h. km./h. km./h. km./h. km/h. 13 DE a S| 
(miles). || (56 to 59 \(501055.9|\(44 to 49.9| (38 to 43.9|(Under 38 S24 2% 
m.p.h.) m.p.h.) m.p.h.) m.p.h.) m.p.h.) p28 S 
== z 4 be | BH | 
SPAIN. 
IN@MH 5 6 5 2 on & 3711 84 163 332 AQ4 2708 73 
(2 306) (52.2) (101.3) | (206.3) (263.5) | (1 682.7) 
EVANS... ab ce cs 3 675 . oe 42] 1 036 2218 60 
(2 284) (261.7) (644) (il BYtohy33)) 
Andalusianies) 2) 1 646 153 1 493 90 
(1 023) (95) (928) 
WOME 5 5 6 o ¢ 1 598 1598 100 
(993) (993) 
Central Aracons = 420 116 304 70 
(261) (72) (189) 
PORTUGAL. 
Portuguese Rys. Co. . 3 443 133 16 158 125 BOSH 72 
(2 139) (70) (10) (98) (78) GUSISB)) 
Renmei os 253 oe ax | 78 175 69 
(157) | (48) (109) 


Speeds. 


miles) to Grifon, and this at less than 
50 km. (84 miles) an hour. 

We have also given the mileage of the 
chief alternative routes, and as the case 
may be, quoted expresses running over 
them. After the Madrid lines, will be 
found the interesting provincial routes, 
then the Portuguese ones. 

Table 300 gives the fastest trains and 
longest non-stop runs. The Spanish Norte 
and Portuguese Rys. head the former list, 
the M.Z.A. the second. 

In conclusion, table 301 gives the mile- 
age of each company for the different 
average speeds, as well as the percentage 
of Railways having no average speed 
reaching 60 km. (37 miles). 


(To be continued.) 


II—13 


MISCELLANEOUS INFORMATION. 


[ G24. 132.3 (.42) | 


|. — 4-6-2 streamlined express passenger locomotive « Golden Eagle », 
London and North Eastern Railway. 


We publish hereafter, by courtesy of 
Sir H. Nigel GresLEy, Chief Mechanical 
Engineer, London and North Eastern 
Railway, a photograph of Engine 


No. 4482 « Golden Eagle », the first of a 

new series of streamlined express pas- 

senger locomotives. 
These engines have 


similar dimen- 


sions to those of the « Silver Link » type 
locomotives, particulars of which have 
been given in the November 1935 number 


[ 686. 25 (.42) | 


of this Bulletin, p. 1299, but they are 
finished in L, N. E. R. standard green. 


2. — Resignalling of the Northallerton-Darlington Line. 


The London and North Eastern Rail- 
way have awarded to the Westinghouse 
Brake and Signal Co., Ltd., the contract 
for the resignalling of the Northallerton 
to Darlington Line. This contract, which 
is the largest to be placed in Great Bri- 
lain for many years, includes the supply 


and installation of searchlight signals 
over some 17 miles of line, of which ap- 
proximately 14 miles include complete 
power signalling on two, three, and four 
tracks, with A. C, track circuiting 
throughout, and also resignalling at 
Northallerton and Darlington South. 


ERRATA. 


Bulletin, December 1936 number. 


Recent improvements in steam locomotives of the usual type and tests of new 
designs... Testing Iecomotives at locomotive experimental stations... Report 
(Great Britain, Dominions and Colonies, America, China and Japan), by Sir 


H. Nigel GRESLEY. 
- Page 1306/16 — (3 and 4, heavy type). 


Instead of : New apparatus for cleaning smoke tubes, and if any deterioration 
of tube plates from the use... 


Read : New apparatus for cleaning smoke tubes, and if any deterioration of 
tubes and tube plates from the use... 


— Page 1316/26 — (Top table, Baltimore & Ohio). — Life of ring, miles : 
Lae a Passema@er 5 5 o IN@WeSI, oan Passenger . . . 80000. 
SEGA OT ereioht . . . . 80000. “2 Preigit eee No test, 
— Page 1317/27 — Bottom table, Great Indian Peninsula Ry. — Form of cut: 


Instead of : Diagonally at 45°, 
Read ; Diagonally at 75°. 


— Page 1323/33 — (Lower table, Southern Ry.) (Il) Valve gears... 
[basieone! Tt 2 55 (ONMID), Jareerel S Ds ies XW) “Ye, 
— Page 1327/37 — White metal analysis (Central Argentine Ry.). 
IESE Gl ea A ieeatis en day Sane) Lead oe 
|) Semimmn@my 6 o o » the \) AIMGMOMY 5 o «2 ¢ Said 
Instead “oj Copper oo. 56 6 5 wen Read COPD 1 o ¢ « » iis 
Tin. -— ii eS fae ea a SRD 
— Page 1329/39 — Remarks column (Great Indian Peninsula Ry). 
Instead of : No. 3 alloy, grease lubricated... 
Read ; No. 34 alloy, grease lubricated... 
— Page 1340/50 — Appendix D/3 : Description correct, but illustration should 
be that shown under D/4. 
— Page 1341/51 — Appendix D/4 : Description correct, but illustration should 


be that shown under D/3. 
— Page 1364/74 — Appendix L/14. 
Instead of : 5X P 4-6-4... engine, 
Read: 5X P 4-6-0... engine. 
— Page 1367/77 — First column, 4th line down : 
Instead of : three-cylinder 4-8-4 suburban tank engine... 
Read ; three-cylinder 4-6-4 suburban tank engine,,, 


